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The main headings of the four-mile tunnel for the 
Chicago water-works met on June 22. On June 25 First 
Assistant City Engineer Bernhard Feind wrote us that 
there still remained to be driven 3 ft. of one of the 6-ft. 
branches of the tunnel. In addition repairs to some 
defective portions must be made and the tunnel must 
be cleaned out. The tunnel was started about four 
and a half years ago as an §-ft. tunnel, but difficulty 
with the material necessitated a change to two ft. 
tunnels for a part of the distance. The tunnel as car- 
ried out until that time was described and illustrated 
in Engineering News of July 5, 1890. 


The net earnings of 127 railways for the month of 
April are $15,999,078, a decrease of 0.09% from those of 
the corresponding month of 1891, according to the 
“Financial Chronicle.’”’ This somewhat unfavorable re- 
sult is attributed to the bad weather, small grain and 
cotton shipments, depressed iron trade, and the gereral 
industrial depression in the South an on the Pacific 
Coast. In addition several of the larger roads show 
large increases in operating expenses. The Southern 
reads, on the whole, present less favorable exhibits 
than any others, showing a decrease of 10.65%. Seven- 
teen of the 27 roads in this section exhibit decreases. 
The Northwestern roads show a decrease of 9.00%, and 
the Southwestern, a decrease of 6.26%. In the Anthra- 
cite coal group there is a general improvement, and the 
trunk lines show but slight changes. In the Middle 
States, five roads have losses and eight have gains, 
and in the Middle Western States, eleven roads report 
losses and ten gains. 





An improved sewerage and drainage system for 
Indianapolis is proposed and has recently been reported 
upon by Mr. Rudolph Hering, Mem. Am. Soc. C. E. Mr. 
Hering recommends a combined system designed to pro- 
vide for a population of 240,000. A maximum rainfall of 3 
ins. per hour is assumed. This is based on the records of 
heavy showers in Indianapolis for the 21 years, 1871 to 
1891, during which time there have been 20 showers at 
the rate of 1 in. per hour and over, 8 of more than 2 ins. 
per hour and one at the rate of 5.76 ins. per hour. 
The disposal of the sewage, as recommended, will be 
by gravity into White River. 


Some interesting facts on the defilement of the 
ground are given in Prof. Glasenapp’s report on his 
analytical and chemical investigations of the zround, 
the ground water and several open wells, being part 
of the preliminaries for the systematic canalization 
and sanitation of the city of Riga. According to the 
“Industriezeitung” of that city, Prof. Glasenapp stated 


that the ground of the inner or oldest part of the 
city was saturated to a depth of 14% ft. with 105,000,- 
000 Ibs., approximately, of nitrogenous matter, mostly 
of animal origin. This enormous quantity equals the 
product of 100,000 adult persons in about 25 years. 
Some of the old sewers of the city show leakages and 
were the source of contamination of the adjacent 
ground, which was also the case with the board-lined 
cess-pools in use. In instances organic matter 
could distinctly be traced at a depth of 14 to 15 ft. 
The ground of the cemeteries, however, showed a com 
paratively small amount of pollution. 


some 


The commission appointed by the Supreme Court to 
decide upon the necessity of the proposed routes of 
transit recommended by the New York Rapid Transit 
Commission (See Eng. News, Oct. 24, 1801, for map 
and report) reported on Jufie 17 that there was public 
necessity for the whole of the west side route, and for 
that portion of the east side route between Broadway 
and Fourteenth St., and the Grand Central Station, at 
Forty-second St., omitting, however, the extension of 
the east side line up Madison Ave., and beyond. The 
Commission also express their belief that bidders will 
be found for the franchise if offered at auction. A mo- 
tion to confirm the report will be argued before the 
General Tefm, June 29. This is not likely to be much 
more than a formal proceeding, and if the report is 
confirmed it will then become the duty pf the Rapid 
Transit Commission to resume their labors, and pre- 
pare plans and details for putting the franchise up at 
auction, 


News reaches us from New South Wales that charges 
made against the recently imported Baldwin locomotives 
are likely to end in a miserable fiasco, and that the 
conduct of the Railway Commissioners in purchasing 
these engines will be thoroughly indorsed, despite the 
hewls of political malcontents. With absurdly few ex- 
ceptions, all the innumerable witnesses called by the 
latter have testified strongly in favor of the Baldwin 
engine, and both in trials and daily work they are 
stated to be hauling more than their stipulated load 
While some defective engine truck and tender axles are 
admitted, the witnesses agree in stating that the en- 


gines (12 passenger ten-wheelers and 20 consolida- 
tion) are doing remarkably good work up the long 


176, 160 and 132 ft. grades, and are very easy on the 
track. 

The charges are being inquired into before a Royal 
Commissicn, consisting of three gentlemen who haye 
power to send for persons and papers and take testi- 
mony on oath. Their sittings were not concluded when 
the mail left Sydney. 


The worst accident of the week was a tail collision 
between two sections of the Western express, on the 
Pennsylvania RK. R., a few hundred feet from the Har- 
risburg depot, about 12:20 a. m., on the morning of 
June 25. A heavy private car at the rear of the first 
section, belonging to Geo. Westinghouse, Jr., was almost 
uninjured, but it crushed in the three cars ahead, kill- 
ing 12 persons and seriously injuring 17, among the 
latter Mr. Wm. B. Parsons, Consulting Engineer, of 
this city, who was badly cut about the head and face 
and may lose one eye. Some 70 were injured in all 
The collision was caused by a breakdown of the block 
system on that road, which is of the original simple 
type, each operator having full control of his own 
signal. The first section had been stopped outside 
of the station by some switching work, and the block 
operator gave line clear to the second section without 
waiting to have the first section reported off, assuming 
that it either had cleared or would clear. He was a 
raw country lad, 22 years old, who had been in the 
service but a few months, and who was only a sub- 
stitute operator. He claimed, and possibly with truth, 
that he hail known of other operators doing the same 
thing. Until human nature has been made over there 
will always be some who will run such risks if it is 
left to their unchecked discretion. 


Two serious wrecks at culverts are reported this 
week, one on the Grand Trunk, near Hillburst, Pp. Q, 
where a passenger train ran into a deep washout and 
four persons were killed, the other on the Cincinnati, 
Wabash & Michigan, where a culvert which had been 
weakened in making repairs gave way under a pas- 
senger train. 





A serious rear collision occurred on the Great East- 
ern Ky., England, in London, June 14. A crowded work- 
ynen’s train from a suburban district to the city was 
standing at the Bishopsgate St. station, when it Was run 
into by a similar train, and the three rear cars crushed 
and telescoped. Three persons were killed and about 
ten were injured. Bishopsgate St. is the last station 
before the Liverpool St. terminal station, and is in a 
deep open cut with retaining walls, close to the mouth 
of a tunnel. The line is worked on the absolute block 
system, but owing to “a misunderstanding between two 
signalmen” and the lack of any mechanical check 
against such misunderstanding, the second train was 


given the “track clear’’ signal. The busy lines of Eng 
lish railways near the various London terrainal stations 
are generally very efficiently protected by signals and 
safety appliances, but automatic appliances are not 
favorably considered by English engineers as a rule, 
and the combined Sykes system is not yet very largely 
used. In such cases as this, however, or the similar 
ease at Harrisburg last week, their 
The value and reliability of automatic signals 
this 
combining 


advantages are 
evident, 
been 


has shown in 


conclusively 
and interlocking uutomatic 


with hand operated appliances approaches perfection 


country, and a 


signal system 


The electric elevated railway at Baltimore, Md., is 


likely to be built in a few months. The Lake Roland 
Elevated Ry. Co. has awarded the contract for the 
elevated structure on North St. to the Pennsylvania 
Steel Co., the contract including masonry, materials 
and construction. There will be about 3,000,000 Ibs. of 
steel work. The elevated structure will be double 


track and 4,000 ft. long, and with the double track via 
duct 400 ft. long over the Baltimore & Lehigh R. R., 
at Stony Run, the contract for which has also been 
given to the Pennsylvania Steel Co., there will be nm arly 
two miles of track. The elevated portion on 
North St. will be constructed so as to offer a minimum 
obstruction to persons using the street. 


single 


As there will 
be no ashes to fall there will be no necessity for guards 
under the track, and the light will be but 
Slightly obstructed. The will be built so 
that a speed of 12 to 15 miles an hour can be main 
tained. There will be eight elevated stations. The sta 
tions will be roofed, so that passengers will be protected 
from the weather. There will be sidewalk entrances 
similar to those at the elevated stations in New York. 
The central station will be at the southern end of the 
line. The contract for the electric equipment has been 
awarded to the General Electric Co., (the consolidated 
Edison, Thomson-Houston and Fort Wayne companies) 
The railway will have 21 miles of single track, 
and the gage will be the same as the other Baltimore 
street railways. The motors have arrived and the cars 
have been ordered from the Pullman Car Co. The cars 
will be 24 ft. long, and will have paper wheels. A uni 
forty fare of 5 cts. will be charged. Mr. John Waters 
the contractor, has work on the power 
house, and the Pennsylvania Steel Co. expects to begin 
work shortly. Mr. Samuel M. Jarvis is President of the 
Lake Roland Elevated Co. 


from above 
structures 


commenced 


The Fruit Hill Reservoir of the Providence, R. I 
water-works continues to leak, it appears, although 
some $90,000 have been expended for repairs to the 
structure. This reservoir was completed late in 1880 
It has a bottom area of 3.22 acres and a capacity of 
25,000,000 gallons. It was designed for high service 
Soon after the reservoir was completed serious leaks 
developed. In 1890 Engineers J. B. Francis, B. 8 
Church and J. H. Shedd reported that the leaks were 
probably caused by the seamy character of the ledge 
beneath a part of the embankment and the porous 
nature of the puddle used for lining. A part of the inner 
slope was rebuilt after the report was made, material 
for a portion of the rebuilding being excavated from 
the river bed. Nov. 24, 1801, about 9 ft. of water was 
admitted to the reservoir to protect the bottom from the 
action of frost during the winter. Recently the reser- 
voir was filled and the leakage continues, 
parently not so badly as at first. Before the repairs 
were made, Mr. S. R. Gray, City Engineer while the 
reservoir was being built, stated that the leaks could 
be stopped by applying concrete to the seamy places in 
the rock, and at a cost of $8,000. The original cost 
of the reservoir was about $135,000. 


though ap- 








Triple-expansion engines have been fitted to the 
side wheel steamer “City of Toledo,” running from 
Toledo, O. The engines are inclined, the cylinders be- 
ing dropped below the plane of the crank shaft. The 
cylinders are 26, 42 and 66 ins. diameter and 6 ft. 
stroke. The high-pressure cylinder is between the 
others, and has a piston valve operated by the Joy valve 
gear. The intermediate and low-pressure cylinders 
have double ported slide valves and link motion. The 
wheels are 19 ft. 6 ins. diameter, with nine feathering 
floats 9 ft. 6 ins. wide. There are two boilers 10 ft. 
10 ins. diameter, 21 ft. long, each with three 46-in. 
furnaces and carrying 160 Ibs. of steam. The engines 
have developed 1,641 I. HP. at 40 revs. per minute. 
They were designed and built by the Cleveland Ship- 
building Co., of Cleveland, O. The steamer is built of 
steel, and is 210 ft. long on the water line, 32 ft. beam. 
and 12 ft. 6 ins. deep, and is guaranteed to run 16 
statute miles per hour. 


Placing wires along the railway tracks underground 
in order to make them secure against injury by storms 
is reported to be under consideration by-officers of 
the Pennsylvania R. R. The cost is undoubtedly 
greater than for stringing the wires on poles, and re- 
pairs are much more difficult. On the other hand, if 
properly installed, the circuits should need repairs very 
seldom and should be far more reliable. 
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THE TANSA DAM, BOMBAY WATER- 
WORKS. 

The Tansa Dam, which forms the reservoir from 
which the new gravity water supply of the city of 
Bombay, India, is obtained, is said to be the longest 
masonry dam in the world, but is not the highest. 
It is about 9,000 ft. long, 118 ft. high, 100 ft. wide 
at the bottom of the deepest part, and 15 ft. 6 ins. 
wide on top. The works for the new water supply 
were described in our issues of May 23, 1891; April 
9 and May 19, 1892, and the following particulars of 
the great dam are taken from an article in “Engi- 
neering,” of London. Fig. 1 is a longitudinal sec- 
tion, and Fig. 2 a cross-section. In Fig. 2 the heavy 
figures at the inner and outer faces represent the 
pressures in.pounds per square inch, with the reser- 
voir empty and full respectively. The latter have 
been calculated by Bouvier’s modified formula, which 
gives figures much in excess of those arrived at by 
the usual formula of Dolocre. For instance, the 


maximum pressure shown at 86 Ibs. per sq. in. would. 


be only 67 Ibs. according to the usual formula. The 
shaded portion shows the middle third of the dam. 
In the calculations the weight of masonry was taken 
at 150 Ibs. per cu. ft. As will be seen by the cross- 
section, the inside face has a slight batter at the 
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bottom. The outside face has a flat slope at the 
lower part, with a curve of 160 ft. radius for the 
upper part. The waste weir is 1,600 ft. long, and 
3 ft. below the top of the dam. The design of the 
dam was prepared with a view to raising it 14, ft. 
at some later time, if required, which will make the 
crest 133 ft. above the river level. The lake will then 
cover an area of eight sq. miles, with a catchment 
after allowing for evaporation, etc., will then be 
basin or area of 52 sq. miles. The available supply, 
68,000,000 gallons per day for 365 days, or practi- 
cally 100,000,000 gallons per day, as, allowing for 
the fall during the rainy season, the supply stored is 
only required to meet the demand for 240 days. 

The foundations are in solid rock. throughout, and 
care was taken to remove every part where the 
least doubt existed on this point, and to this end the 
foundations have in some cases been carried down 45 
ft. below original ground level. The quantity of ex- 
cavation actually carried out in soft boulders, loose 
rock and rock amounted to 251,127 cu. yds., or 66% 
above the estimated quantity of 151,272 cu. yds. for 
foundations. The masonry consists of uncoursed 
rubble, anything approaching horizontal joints being 
carefully avoided; and good bond was carefully seen 
to throughout the work. Every stone was carefully 
Jaid in mortar and driven home with a light mallet. 
The top course of the dam was, by the use of care- 
fully selected, flat-topped stones, brought to a uni- 
form level, having the appearance of rubble paving. 
The face stones were laid without priming in fronr, 
and were specially selected of a larger size, to insure 
good beds, and of uniform color. They were laid so 
as to-tail back and bond well into the body of the 
work, and no face stone had a greater height than 
either its breadth on the face, or length of tail in the 
work. The face work is equal to and has the ap- 
pearance of coursed rubble. The quantity of loose 
rubble stone used in the dam amounted to 544,70) 
cu. yds. The mortar consisted of one part of kunker 
lime to one and a half of clean, sharp sand, with the 
exception of the lower and thickest portion of the 
dam in the bed of the river, where a proportion of 
Portland cement was added to the above. The mor- 
tar was ground in steam mortar pans for 15 minutes 
before being used, and the proportions of lime and 
sand were carefully gaged by specially made frames. 
The lime was all burned and prepared by the con- 
tractors, most of it at the site of the works. The 
kunker nodules, out of which the lime was made, 
had to be excavated from some feet underground, 
where they were quarried, and after being exposed 
in the sun and thoroughly dried, were separated 
from all extraneous matter, such as earth, etc., by 
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beating and washing. The kunker used in this work 
is well known for its special hydraulic properties, 
and has a high reputation. After being cleaned it 
had to be carted to the railway stations, an average 
distance of 10 miles, then by train about 70 miles, 
and again carted 8 miles to the mortar mill sheds at 
Tansa. The total quantity of lime used was 81,709 
cu. yds. The sand was clean, hard and sharp from 
quartz and trap formations, and was carefully 
washed to remove dirt. It was carted from about 
114 miles in the first season, the distance increasing 
in each subsequent season up to 12 miles of carting. 
over most difficult country without made roads. The 
total quantity of washed sand used in the work 
amounted to 122,555 cu. yds. During the working 
season as many as 700 to, 900 carts were employed 
in the conveyance of sand, lime, etc. 

Samples of the mortar were tested regularly, being 
made into 4in. cubes, and after being immersed in 
water for from 6 to 18 months were tested by hy- 
draulic power. The general results averaged from 
400 to 1,000 Ibs. per sq. in. before crushing, and 
were considered very satisfactory. The face joints 
of the masonry were raked out to the depth of 1 in. 
and carefully pointed with Portland cement on the 
inner face and ordinary mortar on the outer side. 








The proportion of mortar used in the masonry was 
carefully checked and found to average 36.7%. The 
original estimate of the quantity of masonry was 
371,800 cu. yds., and the actual amount was 408,- 
520 cu. yds. The largest amount of work done in 
a month was in January, 1891, when 26,000 cu. yds. 
were executed by 700 masons. During the working 
season, from October to the end of May, from 9,009 
to 12,000 men were employed. During the rainy 
season, from May to October, work was suspended, 
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Fig. 2, Cross Section of Tansa Dam, Bombay (India) 
Water-Works. 


with the exception of quarrying when a lull in the 
ains would permit. The work in connection with 
the dam was commenced in March, 1886, and was 
completed on April 3, 1891, or 15 months ahead of 
contract time. The lake was full of water during 
the last monsoons, and the dam proved perfectly 
watertight. The site of the dam is in a dense forest 
and jungle; a macadamized road had to be built from 
the railway, a distance of eight miles, and in order 
to induce native laborers to come to the works and 
remain a village had to be established and food sup- 
plied by a contractor at 3% under the market prices 
at Bombay. A regular police force was established 
by the contractors, and hospitals, sanitary arrange- 
ments and medical attendance provided, with the 
result that no serious crime occurred, and the people 
were free from epidemics. At the commencement 
of the work in 1886 no water was available, and 
the contractors put in a pumping plant to pump 
water from the river below the works to masonry 
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filter tanks, until the dam was high enough to im- 
pound a supply sufficient for the works and village. 
This plant was afterward increased and used for 
carrying on the works, there being four steam pumps 
and six miles of distribution pipe. : 

The dam, pipe lines and aqueduct for conveying 
the water to Bombay, forming the whole water sup- 
ply scheme, were designed by and carried out under 
the supervision of W. J. B. Clerke, M. Inst. C. F. 
The first suggestion for a dam at this site was made 
by Major H. Tulloch, R. E., chief engineering expert 
to the Local Government Board, who reported on 
different schemes for the water supply of Bombay 
several years ago. The contractors for the dam 
were Glover & Co., of Calcutta, and for the aque- 
ducts, ete., were Walsh, Lovett & Co., of Caleutta. 
The pipe lines have required 50,000 tons of 48-in. 
cast iron pipe, each length weighing 4 tons. These 
pipes were supplied by Macfarlane, Strang & Co., 
of Glasgow, Scotland, and are laid above ground. 
The works were opened March 31, 1892, and Ahe 
Municipal Commissioner of Bombay then adver- 
tised for offers for the purchase of two Worthington 
pumping engines built in 1889-90 ky James Simpson 
& Co., London. The engines are horizontal triple- 
expansion jet-condensing, with pumps of the Worth- 
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ington direct-acting duplex type. The boilers are by 
the Babcock & Wilcox Co. Each engine is capable 
of lifting 4,000,000 gallons 100 ft. high per 24 hours. 
The plant has given entire satisfaction and is only 
to be disposed of on account of the openiug of the 
Tansa works, which have rendered an auxiliary sup- 
ply by pumping unnecessary. 


COMPOUND LOCOMOTIVE TESTS. 
The following is the continuation and conclusion 
of the interesting discussion on compound locomo- 
tives at the Master Mechanics’ Convention last week. 
We have commented on the report and discussion, 
und on some features of the general question not 
mused in either, on anether page: 


Mr. J. N. Lauder (Old Colony), said that while he was 
inclined to take a conservative view of the compound 
locomotive question, he believed that the outcome would 
be a more economical locomotive than had ever been 
available. He thought gains of 30 or 40% in economy 
were invariably due to abnormal circumstances, and 
ought not to be counted on at all. He believed the gain 
would be large enough, however, to warrant the use 
of compound locomotives on roads paying a high price 
for fuel. One year ago he was under the impression 
that a compound locomotive needed to be especially de- 

“signed for the work it was to do. His experience dur- 
ing the past year had materially modified this impres- 
sion. The compound locomotive on the Old Colony has 
been worked in suburban service, in heavy fast pas- 
senger traffic, both express and local, and on fast and 
heavy freight, and has shown excellent results every- 
where, except in the very fastest service. The only 
trouble here has been due simply to too small wheels. 
By increasing the stroke from 24 ins. to 26 ins., and in- 
creasing the size of the wheel the éngine would be 
suited for very fast running. 

He expected a saving in fuel great enough to war- 
rant the further use of the compound. There is cer- 
tainly enough in the compound to warrant all the im- 
portant railways in spending some money to develop it 
and in trying it on a considerable scale. 

One peculiarity of the compound had surprised him, 
the facility with which it would get a train up to speed, 
a heavy suburban train for instance. 

The Old Colony compound requires a somewhat smal- 
ler exhaust nozzle than a simple engine. 

The draft at first was very poor, but the trouble was 
remedied by increasing the diameter of the smokestack 
at the base. The exhaust of the compound being at a 
lower terminal pressure, spreads more quickly; and it 
struck the bottom of the smoke arch before the stack 
was enlarged. At present the engine steams admirably. 
She draws the steamboat express with 10 or 12 cars up 
a 44 ft. grade, six to eight miles Jong, with the door 
open nearly all the way, and mAintains the boiler pres- 
sure at 190 Ibs. Finally he thought that more skill was 
necessary to design a compound locomotive than a sim- 
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ple one. The advantages to be gained, however, are such 
that railways can well afford to employ special talent 
to aid them in the design of compound locomotives if 
necessary. 

Mr. Vauclain disputed the statement that repairs were 
certain to be much heavier on the compound locomotive 
than on the simple. The additional parts, the cylinders 
and intercepting valves will cause some increased cost 
for repairs; but on the other hand the boiler will not 
be worked so hard, the firebox sheets will last longer 
and tube ends will not be cut out so soon with the lighter 
draft. ‘These are the items which count for most in the 
repairs bill, and the saving here will much more than 
offset the increased repairs on cylinders and valves. 
There are 20 Vauclain compounds on the Chicago & 
South Side Elevated R. R., which are doing harder work 
than any locomotive on the Pennsylvania R. R., be- 
tween Philadelphia and New York. The fact that the 
compound locomotive can start more quickly is partly 
due to the fact that it has less steam to force through 
the exhaust ports. Benefit is obtained even with simple 
engines by increasing the size of the port openings. It 
has been stated that the Old Colony compound requires 
a smaller exhaust nozzle than the simple engine. In a 
few cases this has been necessary with Vauclain com- 
pounds, but against this in 15 or 20 cases the exhaust 
nozzle has been made larger in the compound than in 
the simple engine. 

Mr. Lauder objected to the statement that repairs 
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would be less on the boilers of the compound locomotive, 
The higher boiler pressure carried would necessitate 
increased repairs. 

Mr. Dolbeer (Buffalo, Rochester & Pittsburg) said 
that as coal cost his company only $1.25 per ton, he 
did not_ believe the compound locomotive could save 
them much money. Nevertheless last fall he had 
ordered two Vauclain compounds at the request of his 
vice-president; two simple locomotives of the same 
type and dimensions were ordered at the same time. 
The compound carried 175 Ibs. pressure, the other en- 
gines 140 Ibs. The monthly record of fuel consump 
tion was kept for them, as for all engines on the road, 
with the following results: 

Percentage of fuel 


Month. saved by compound. 
EE «cu cbedete sung sep v. cwsitincank ee usideks 6% 
December .......... Sc-umeniin 45 6b uh he's bd aden bee ° 12% 
January ..... hard pals canes Aad cee dee sustennn uns é 327 
February .. RuNinek, ‘ereidiwlde o 6% ib ive eons O's 6% 
PE Tin he cies atts hse pecvdignSbekiadu aetna —T% 
MR Katina ira Sees ban okadurcebs tabaa dese 1h” 
EEO SEN tina baccinghacedseweeask sabaenees 12% 


The great falling off in economy in the month of 
March he attributed to a change of engineers. He 
claimed, however, that the test was really not a fair 
one to the simple engine, since its boiler pressure was 
so much lower than the compound. His experience was 
that a simple engine would, sometimes, be found hav- 
ing a phenomenally low fuel consumption, and it would 
be discovered that some one had been tampering with 
the safety valve so that the pressure had run up 10 or 
15 Ibs. higher than the regulation point. With reference 
to some matters aside from fuel economy, during the 
period covered by the report the compound made 17.124 
miles and the simple engine made 19,884 miles. The 
tire wear on the compound engine was about 40% 
greater than on the simple engine, the reason being, of 
course, that the compound had slipped her drivers 
more. In conclusion he said that in an emergency, or a 
very hard pull, he had found that the compound would 
beat the simple engine. 

Mr. A. E. Mitchell, the new Superintendent of Motive 
Power of the New York, Lake Erie & Western. said 
that five Vanclain compound decapods, weighing 295.000 
Ths. apiece, had been at work since Jan. 1. on the Dela- 
ware Division, hauling trains up a grade 84 miles long. 
The work is so heavy that three engines have usually 
been used to take a train up the hill, but these engines, 
which have a cylinder power designed to he equal to 
a simple engine with 24x 28 in. cylinders, do the work 
which formerly required two consolidation engines. 
They burn culm and buckwheat coal, a cheaner grade of 
fuel than was used on consolidations. One fireman fires 
them with ease. From present appearances he did not 
think repairs would be very expensive. An important 
point ts that these engines are not throwing anv fire 
from the stack, the reduction of fire losses for which 
the railway is responsible will be an important point 
in the compound's favor. 

Mr. Jas. Macbeth said he was at one time firm in the 
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belief that the two-cylinder compound must have a great 
side oscillation on account of the unequal work done by 
the two-cylinders. Not until he had spent many days 
riding on Schenectady compounds, at various speeds 
and conditions of service, was he convinced that the 
engines were free from side oscillation. He now had 
ten two-cylinder compounds in service and all of them 
rode perfectly. A 5-in. exhaust nozzle is used and there 
is no lack of steam. The lighter exhaust of the locomo- 
tive decreases the liability of setting fires at least 30 to 
40%. He had recently made a comparative test, of 
simple and compound locomotives on the Central Ver- 
mont, which showed a saving in coal of 30 to 35%: and 
the compound evaporated 84 Ibs. of water per Ib. of 
coal against the simple engine’s 544 Ibs. He had as 
yet seen no evidence that repairs on the compound were 
to be more expensive than on the simple. 

Mr. F. W. Dean said the Old Colony two-cylinder com- 
pound showed considerable oscillation at first, but it was 
obviated by increasing the clearance of the high-pres- 
sure cylinder \% in., making the clearance volume about 
114%%. At present the oscillation can hardly be dis- 
covered, and it could be entirely stopped by giving a lit 
tle more clearance, which would give greater volume 
for compression. It would be desirable to have the 
clearance about 15%. The clearance on the low-pres- 
sure cylinder is 54%. but he would increase this some- 
what in building another locomotive. The Old Colony 


simple engines, in competition with which this engine 
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was tested, he believed to be among the very best sim- 
ple engines running. Mr. Lauder has taken unusual 
pains in protecting the cylinder saddle on all sides from 
loss of heat by radiation. The compound was first 
tested in fast freight service at speeds of 25 to 20 
miles per hour in competition with an engine, built at 
the same time. The saving was about 31%, notwith- 
standing the fact that part of the runs with the com- 
pound were made with an inferior coal. If the coal had 
all been of good quality he thought 36 or 38% would 
have been reached. These tests were made on round 
trips between Boston and Fall River. The simple en- 
gine blew off rather more than the compound. Recently 
tests have been made on express passenger work with 
two different trains, and in each case an economy of 
about 30% has heen shown. 

Mr. Dean said he had also designed a compound for 
the Lehigh Valley 20 and 30x 24 ins., with 189 Ibs. 
boiler pressure. It was designed for freight service. but 
not for the heavy work to which it has been put, of 
hauling trains up a steep grade at 12 miles per hour. 
The cylinder areas are in the ratio of 2% to 1, whereas 
they ought to be about 2 to 1. The engine cuts 
off at about 17 ins. in high-pressure cylinder, where- 
as she onght to ent off at about 12 ins. Never- 
theless this engine has shown a saving of 16.4% on 
coal and 12%: on water as compared with a simple en- 
gine with 7% greater heating surface. The simple en- 
gine made ten round trips in 44.8 hours. The com- 
pound made ten round trips in 42 hours and pulled 189 
tons more, thus she ran faster with a heavier load. 

Concerning the merits of the two and the four-cy- 
linder types, he said it was desirable to have the 
smallest cylinder surface possible in order to have the 
least condensation. Manifestly the four-cylinder type 
exposes more surface than the two-cylinder type. The 
value of reheating between the cylinders has heen 
thoroughly established in stationary practice. A two- 
cylinder compound could be made to give a continuous 
expansion by having a reverse lever for each cylinder, 
but the gain would probably not be worth the additional 
complication. A compound locomotive to be economical 
should not cut off too late tn the initial cylinder. If 
the steam is worked at full stroke, the expansion wil! all 
have to be done in the low-pressure cylinder. 

Mr. Yorsythe (Chicago, Burlington & Quincy) said the 
committee had made its tests under snch variable con- 
ditions that it was difficult to tell what results were 
obtained. It was unwise to attempt to apply a long 
seientific test to a freight engine running “first in, first 
out.” He hoped the committee would confine their fur- 
ther tests to a train running under the same conditions 
day after day. Many other tests have shown that com. 
pound locomotives give higher economy in freight ser- 
vice than in passenger service. Thus, if the test of the 
committee is correct, the gain by compounding in pas- 
senger service would be very small. These results con- 
tradict those obtained in many other tests. 

The C. B. & Q. has recently purchased one ten-wheel 
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Vauclain compound, which is hauling the Denver ex- 
press, weighing 486 tons, at 41 miles per hour. It has 
also had in use for over a year a two-cylinder freight 
compound. The monthly performance sheets of this 
engine show average full consumption about 30% less 
than simple engines of the same class. The compound 
ing of locomotives is in accordance with the progress 
made in other branches of steam engineering, and is 
destined, he believed, to become the prevailing prac- 
tice. If he were spending his own money for rolling 
stock to-day, he would have ne hesitation in purchasing 
compound locomotives, for freight service at least. 
Mr. J. N. Barr (Chicago, Milwaukee & St. Paul) de 
fended the variable conditions of the committee's test. 
It is known to a certainty that where the work is uni 
form the compound is superior to the simple engine; 
what is wanted is to know whether it can beat the 
simple engine in irregular service. The true way to 
test the compound now, however, is to put it at work 
without covering it all over with water-meters and in 
dicators and dynamometer cars. Watch its results in 
daily If he could be sure of even 10% aver 
age gain in economy, he would compound all his loco 
motives as fast as possible. Such a saving would pay 
two or three times over any increased cost of repairs 
Mr. M. N. Forney said the compound locomotive 
builders had asked for odds in their favor in all the 
tests they had made. Pretending to test two locome 
tives of the size and weight, they put about 
2,000 Ibs. more weight on the front truck of the cor 
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pound. If this extra weight were permitted on the 
simple engine, it could be made a more economical 
machine. Suppose a locomotive burns $2,500 worth of 
fuel in a year, and that 15% can be saved by com 
pounding; that will be a saving of $375. Of this $75 
must be taken for interest and depreciation at 10% 
on the added first cost of $750. It is easy to use up 
the $300 which remains on extra repairs in the course 
of a year. Aside from the fuel question, what ts 
wanted is locomotives which will do the work. If the 
compound locomotive will net make as many miles in 
a year as the simple engine it will soon be d'scarded. 

Prof. Arthur T. Woods said there was doubtless some 
increase in economy of the simple engine by reason of 
its higher pressure. Theory would indicate about 10% 
gain. He thought the horse power basis was a safer 
one to figure relative economy on than the ton-mile 
basis. 

Mr. Pulaski Leeds (Louisville & Nashville) said that 
Mr. Vauclain might have made much more extravagant 
claims than he had done for his compound. A case 
was reported to him where a simple engine, which 
burned 131% Ibs. of coal per passenger car mile was re- 
placed by a better designed simple engine which burne’ 
only 6% Ibs. This in turn was replaced by a compound 
which reduced the consumption to 4.78 Ibs. If this 
compound had been put in place of the uneconomical 
simple engine, what a percentage of saving might have 
been recorded! Looking at the matter as a question 
of profit and loss, the extra cost of a compound is $750 
to $1,200. If locomotive fuel costs $1,800 per annum, 
10% saved will be $180. Interest and renewals will 
require $100, leaving only $80 margin. He did not like 
the increased weight of the reciprocating parts in the 
compound. He had seen a compound in service which 
was punching the babbitt out of her crossheads, on ac- 
count of the heavy strains on them. 


Mr. J. Davis Baygnett, (Grand Trunk), whose 
admirable report to the Association on this 
subject two years ago was one cause of 
the present interest in it, brought out by 


questioning Mr. Gibbs the fact that the simple engine 
in the committee's tests showed a loss in economy, when 
her boiler pressure was increased from 180 to 200 Ibs 
This was quite an important fact, as it had been 
claimed that tests in which the simple engine had a 
lower boiler pressure than the compound were unfair 
to it. 

Mr. J. H. Setchel said the Pittsburg Locomotive 
Works was now building a two-cylinder compound. 

Mr. D. L. Barnes said with regard to smooth riding. 
that the 20 compounds on the Chicago & South Side 
Elevated had to be designed to ride without oscilla- 
tion, and no trouble whatever had been experienced 
on that score. With reference to the coyymittee’s re- 
port, it is stated that the compound was not designed 
for work at 180 Ibs. pressure. Lf its cylinders were too 


small for the work at that pressure, the test was not 
wholly just to the compound locomotive. 
Mr. H. Smart (Michigan Central) said that his ex- 
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perience with two compounds for 24% years was that 
they should be worked at their full capacity to give the 
best results. One reason why the Michigan Central 
had not ordered more compound locomotives was that 
they desired to get their equipment into the best pos- 
sible condition for the World's Fair traffic, and didn’t 
want any experiments. He had never claimed more 
than 12 to 18% gain in economy under the most favor- 
able conditions. A careful test a short time ago cov- 
ering several days and a run of 892 miles showed a 
saving in water of 7.4% and in fuel of 16%. The train 
for each engine was 45 cars. A larger exhaust nozzle 
is used on the simple than on the compound. With 
reference to repairs, the compounds have now been in 
service about 30 months. The firebox is standing well 
and the fines have a longer life than in the simple 
engine. The. intercepting valve moves so seldom that 
it will never need repairs. 

Mr. R. H. Soule (Norfolk & Western) said that in 
giving an order for 15 passenger engines recently they 
had ordered 5 Vauclain compounds, and tested them 
in comparison with simple engines of the same type. 
The compounds had heavier boilers to carry 185 Ibs. 
pressure, 
latter, however, he believed to be of little importance 
from an economical point of view. The engines were 
distributed on two divisions to obtain results from in- 
dependent sources, and an accurate test was also made 
by the mechanical department. The average from all 
the locomotives in one month's service was a gain of 
10% in water and 20% in fuel. On the strength of this 
result an order was at once given to the Baldwin 
works to build the remaining ten engines of the order 
as compounds, 

In diseussion of the general subject, Mr. Soule 
said that the economical use of higher pressure steam 
was a legitimate point to the credit of the compound 
locomotive. The limit of gain from higher pressure is 
reached sooner in the simple locomotive than in the 
compound, as has been fully proved. It is fair, there- 
fore, to test the two at diferent steam pressures, pro- 
vided each has the pressure’ best suited to 
tt. Another point of very great importance is the in- 
creased capacity of the compound. If it will do the 
sume work with less fuel, it will do more work with 
the same fuel. This is an advantage which will ap- 
peal strongly to the trausportation departments. If 
they onee tind that they can get a little more work out 
of the compound, they will certainly demand it. That 
the compound has greater capacity admits of little 
doubt. It will start a heavier load since it uses the 
steam in larger cylinders, and after it is under way, it 
can either go faster or pull a heavier load, since it uses 
the steam to greater advantage. Early in the present 
century a Dr. Lardner proved that it was impossible 
for a steamship to carry enough coal to propel itseif 
neross the ocean. Mr. Seule thonght that in a few 
years some of the remarks made in the discussion 
would sound much like Dr. Lardner’s argument, for 
he felt as sure as possible that the compound loco- 
motive was bound to come into general use. 


CHICAGO DRAINAGE CANAL. 


After extendgd consideration of the bids for the 
construction of the canal from Willow Springs 
to Joliet, as noted in our issue of June 16, 
the joint committee on engineering and finance of 
the Board of Drainage ‘Trustees, Chicago, Ill, has 
reported in favor of letting contracts under propos!- 
tion No. 2. The following is an abstract of the re- 
port: 

The three propositions contemplate precisely the same 
channel for 14 mlies over the rock section from Willow 
Springs to the head of the slope in the vicinity of 
Lockport, viz.: 160 ft. wide at the bottom with a depth 
of not less than 18 ft. of water, and with such a grade 
as to give a capacity of not less than 600,000 cu. ft. 
per minute at low water in Lake, Michigan and when 
properly connected tterewith. The general route to the 
head of the slope is the same, the alinement under 
Proposition 2 varying only to the extent of securing 
parallelism to and a fixed distance from the Illinois & 
Michigan Canal, and a point of terminus which will 
leave open for the present the route down the slope 
to the upper basin at Joliet. The route down the slope 
under Propositions 1 and 3 is to the west of the river 
and adjacent to the bluff, to the upper basin, some 
4% miles. 

The total excavation is about 16,500,000 cu. yds., of 
which upward of 11,000,000 cu. yds. are solid rock. 
Under Propositions 1 and 8 it is proposed to extend the 
level of Lake Michigan to the upper basin in embank- 
ment, for the purpose of developing the water power, 
extending navigation, and clearing the bank of the 
channel of a portion of the spoil. Under Proposition 1, 
some 10,500,000 cu. yds. is to be hauled in cars to con- 
struct these embankments and fill in the area between 
the channel and the bluff; while in Proposition 3, the 
amount to be hauled is limited to 6,400,000 cu. yds, re- 
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quired to construct the embankments. Under Preposition 
2 the material excavated is to be spoiled adjacent to the 
channel, and the water is to be conducted down the 
slope in the simplest and cheapest possible manner, 
all further work to be deferred until justified by the 
resources of the district, by commercial utility or Fed- 
eral co-operation. No work on the slope was therefore 
invited under this proposition. 

Under Proposition 1 the district was to provide 
railway and pumping plant. do the hauling for the 
eontractor, keep the contractor's pits free from water, 
and execute that portion of the work in embankment 
and filling. Under Proposition 3 all the work was to be 
done by the contractor, ten sections being consolidated 
as one contract, so as to enable the proper railway 
plant to be provided. Under Proposition 2 the con- 
tractor was to dispose of his material in the simplest 
manner, and assume all responsibility. 

The aggregate of the lowest bids under each propos!- 
tion is as follows: 





Pr roposition 1 a ae ee a aia tes seg iene aadeie «++. .$10,111, 731.87 
bdns Ceb.b0p 0d20 66s ORO OM 10,696, 754.98 
- 3 we SACSES OO DSCREN TE CRESS + 17,105,935.83 


To ascertain the cost under each proposition there 
must be added the cost of right of way, structures 
and work not submitted to bid. No final estimate of 
structures has been submitted by the chief engineer, 
nor has the attorney been able as yet to furnish es- 
timates of cost of right of way required. The neces- 
sary structures under Propositions 1 and 3 will be the 
same, and are estimated at $650,000, and a final es- 
timate is not likely to exceed $750,000; on Proposition 
2, $200,000 will cover all structures above the tail race. 
The right of way complete to the upper basin will be 
about the same, with some reductions in favor of Prop- 
osition 2. It may be assumed for present purposes at 
$900,000 for 1 and 3, and at $800,000 for No. 2. No es- 
timate has yet been made for a tail race as instructed 
by the board. The matter may require much consider- 
ation before finally determined; meantime, a charge 
of $1,000,000 is assumed. 

The cost of pumping and of transportation and the 
work at the lower end, to be done by the district 
under Proposition 1, will not be known until the work 
is completed. The material to be transported is some 
70% in excess of that under Proposition 3, and if we 
assume that the bids under Proposition 3 are a measure 
of the cost of this work, then the cost will exceed that 
of No. 3 by $2,000,000 to $3,000,000, 

Owing to the construction of the embankment, the 
character of the material entering therein, railway 
charges, flowage, water power, development, and other 
items of uncertain amount or incapable of estimate, 
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The resources of the district by the end of 1896 are 
adequate to this object, but are not adequate to any 
additional purpose not strictly germane thereto, and 
which involves any considerable extra outlay. The ex- 
tra cost under Proposition 3 prohibits any further con- 
sideration. The extra cost under Proposition 1 is not 
a matter of demonstration, and the difference of opin- 
ion in regard thereto has been so wide as to lead the 
committee to the conclusion that it is entirely problem- 
atical and unknowable until it is completed. 

A wide difference of opinion exists as to the commer- 
cial benefits attendant upon the water-power scheme, 
a difference so great as to make it obvious that it 
should not be further considered at this time, especially 
as there are objects of prime sanitary importance on 
which all are agreed, and which will absorb the re- 
sources of the district for many years to come. All 
are agreed that it will possess utility. After the main 
channel is open and the market for water power is 
more apparent and closer to the investment, the re- 
sources will be more adequate to the development. 

Proposition 2 calls for a channel to the head of the 

- slope at Lockport at a total cost for this portion of 
the route of $11,500,000. The contractor is held re- 
sponsible for progress and results only, and no compli- 
cations are entailed with uncertainties as to cost. 
The farther extension down the slope is not now a 
pending question, and it may be given that careful 
study which the interests of navigation may demand 
and to which water power should be incidental. A 
properly located right of way will sufficiently pro- 
tect the interests of the district in all future develop- 
ments. 

Considering the question in all its. bearings, your 
committee regards Proposition 2 as the most feasible, 
as justified by the resources of the district and as fully 
satisfying the law, and therefore recommends the same 
to the board for adoption. 

The board and the public are to be congratulated 
on the favorable prices bid fer the work under a full 
competition, and the high character and responsibility 
of the bidders. The cost of the work is definitely set- 
tled as within the resources of the district, and the 
energetic prosecution of the same by the successful 
bidders may be assured in advance. 


The recommendation of the committee has been 
adopted by the Board, and we give below the list of 
lowest bidders on the different sections, with their 
prices. A general description of the project, with 
maps and sections, was published in our issue of 
June 2. The prices for rock work, especially, are 
almost unprecedentedly low: 
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Bidder. Cu, yds. 

Seas ORR ee 1,268,117 
cArthur Bros aPaewihen. encased 821,392 
492,444 

418,556 

1,°58,852 

494,333 

84,800 

75,622 

173,397 

E. D. Smith & Co..........:..... 119,419 
Mason, Hoge | & C 0 Pe ee edie 60,154 
seen aay a 22.407 

erat nce ck 32.037 
cCormick Const. Co..... ...+-- 166,537 





5% for contingencies should be added under Proposi- 
tion 3. The contingencies will be greater under Prop- 
osition 1 on account of intimate business relations of a 
vexatious character with the contractors, and the 
large opportunities for litigation and extras; 8% will 
not be too much to allow for contingencies; Proposition 
2 involves very little questionable or uncertain work, 
and is to be done entirely by the contractor. The con- 
tingencies are assumed at 214%. 


It may be said of Proposition 2 that about $1,500.000 
of expenditure is for the slope from the main chan- 
nel to the upper basin. The bids under Proposition 3, 
so far as indicating the cost of pumping, transporta- 
tion, and the basin work under Proposition 1, have 
been called in question. In inviting proposals under 
No. 3, it was supposed that reliable information would 
be furnished as to these items. The lowest bidder for 
twelve sections under Proposition 1 appeared before 
the committee and submitted a proposal to do the 
transportation and pumping, the district to furnish the 
railway plant required. The figures submitted when 
extended to the entire work under No. 1, the gross 
cost of the plant included, and the slope paving added, 
aggregate $3,214,000. Allewing 5% for contingencies, 
the same as for No. 3, the aggregate for Proposition 1 
is $15,672,000. 


No such proposal can be entertained by the board, 
except as the result of competitive bidding 60 or 90 
days hence, and it may be doubtful as to whether any 
other bidder will be in a position to contest the prices. 
In addition, the district must purchase $1,000,000 of 


railway plant for the use of the contractor, 
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Cts. Cu. yds. h Cu. yds. 2 Total. 
27 404,200 834 54,129 1.37% $754, 
28 372,814 91 38,859 200 646. 
27 1,796 86 14,690 2.00 732,024 
27 260 86 16,764 2.00 729,841 
27 154,408 73% 82,947 1.48 522,141 
27 006 73% 21,138 1.48 602,487 
26 904 7. 7,168 1.48 622, 
26 2,162,950 74 4,934 1.48 896,21 
26 1,232,925 76.9 2,741 1.48 996,574 
25 1,210.513 80 } 2,240 2.00 1,002,745 
3044 006.928 2.559 1.66 £20.4 
30% 1,008,778 3,929 1.66 812,756 
26 1,014,148 74 1,817 1.48 760,094 
20 979,588 73 19,916 2.00 _788,298 
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LIFE OF WHEELS OF CABLE CARS. 

The following notes of the life of street-car wheels 
have been given to the “Tramway and Railway 
World,” of London, by Mr. W. N. Colam, and refer 
to wheels which have been in service on the Edin- 
burgh cable railways under his supervision. At the 
beginning of 1888, eight cars with four-wheel trucks 
or “bogies,” and weighing over six tons each, were 
put in service on the first cable line in that city. 
The wheels are Whitney’s light construction, cast- 
iron chill, supplied by the Metropolitan Carriage 
& Wagon Co., of Saltley, and the treads are not 
yet worn out, though the flanges are rather sharp. 
The mileage made by these wheels on the several 
cars, up to the end of April, 1892, was as follows: 
Car, No. i: oe hon miles. Car. No. .. ovenae et miies. 


, = °* soo aae 0 


66,164“ + 9 
* bic 2 ° 8c. ae. * 


Records of mileage life of street car wheels on 
roads in this country, given in our issues of June 27 
and Aug. 29, 1891, showed 22,000 to 25,000 miles 
in cable-car service with heavy traffic, and as high 
as 80,000 to 112,000 miles on some electric car lines, 


The firm of W. 8. Reed & Co. has been ‘formed by Mr. 
W. S. Reed, of Chicago, and others, to carry on a gen- 
eral contracting business, making a specialty of water- 
works, electric lighting plants, etc. Mr. Reed was con- 
nected with Moffett, Hodgkins & Clarke for several 
years 
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WORLD’S COLUMBIAN EXPOSITION; MA- 
CHINERY DEPARTMENT. 
(With inset.) 
Machinery Building. 

This building is one of the large main buildings of 
steel construction, and is situated at the southern 
end of Jackson Park, forming the south side of the 
central plaza, its main front facing the Electricity 
Building and Mines and Mining Building. The 
Administration Building is in the middle of this cen- 
tral plaza, as shown by the map in our issue of Jan. 
16. To the east of the Machinery Building is the 
Agricultural Building, separated by an arm of the 
grand canal, and having a connecting curtain across 
the end of the canal. The Machinery Building is 
846 ft. long and 492 ft. wide, with an annex 560 ft. 
long and 560 ft. wide on the west, and a boiler house 
100 ft. wide and 460 ft. long on the south. It has 
an area of 9.8 acres, and its cost, including the an- 
nex and boiler house (covering 6.2 and 1.1 acres re- 
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STEEL CONSTRUCTION OF MACHINERY BUILDING, WORLD’S COLUMBIAN EXPOSITION ; E 


spectively), is estimated at $1,200,000. The general 
appearance and style of the building were illustrated 
and described in our issue of Feb. 13. The archi- 
tectural design of the main front is in the style of 
the Spanish renaissance, with details copied after 
those of noted buildings in Spain, and the treatment 
is very elaborate and richly decorated. The archi- 
tects were Peabody & Stearns, of Boston, Mass., 
but the main ironwork construction was designed by 
the engineers of the Exposition. There are three 
main naves which run the entire length of the build- 
ing and annex, and over each will be a traveling 
erane for handling exhibits, and also for carrying 
visitors while the Exposition is open. On each side 
will be a gallery 50 ft. wide, and there is an arcade 
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on the first floor which permits of passage round the 
building under cover. At each corner is a pavilion, 
with a stairway to the galleries, and there are also 
intermediate stairways. The two main entrances 
are on the north and east sides, with numerous other 
entrances at the sides and ends and from the annex. 
The gallery level is 21 ft. 10 ins. above the main 
floor. 

The foundations are of timber, according to the 
general plan described in our issue of March 5, and 
some of the typical forms of footings for columns 
are shown in the accompanying illustrations. The 
exterior framing is largely of wood, but the main 
construction is of steel. This steel construction was 
designed by Mr. E. C. Shankland, Engineer of Con 
struction, and the details were all worked out by the 
engineers of the Construction Department. The 
structural work of all the buildings was designed in 
the Construction Department, the architects of the 
buildings having distinctly specified that they were 
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to have nothing to do with the construction, although 
in the case of the Mines and Mining Building the use 
of the cantilever roof trusses was suggested by Mr. 
S. S. Beman, the architect, as noted in our issue of 
May 5. The general scheme of construction of the 
Machinery Building consists of three rows of three- 
hinged arch roof trusses the entire length of the 
building, forming three main naves. The design was 
made with a view to selling the roof trusses to rail- 
ways after the close of the Exposition, for use as 
trainsheds or other railway buildings. The trusses 
give a clear width of 115 ft. 2 ins., and a clear head- 
way of 93 ft. 6 ins. Over each row of trusses is a 
monitor or clearstory roof, and in the middle are 
three domed roofs supported by the arch trusses. 








64.9 





The sides of the clearstories and the bases of the 
domes are fitted with louvres. This steel construc- 
tion will have a two-story building 50 ft. wide on 
the north, east and south sides, the front of which 
will be of wood, with staff covering and decorative 
work (Eng. News, Jan. 16). There will be about 
4,600 to 4,800 tons of steel in the main building, or 
nearly 5,000 tons, including the boiler and power 
house. The annex will be of timber consfruction. 
The principal contracts for the construction of the 
Machinery Building are as follows: 

Iron work; Binder & Seifert and Cofrode & Say 


Mills va cacedacnds. baueacas é6ecees ¢ 06¥-ecancen Ge 
Carpentry; J. A. McGonigle....... 315,300 
Pees Ge ee ln cc cocnqcscoects ow 3,500 
Lathing, plastering and exterior staff covering; 

a eae re . 150,000 
Roofing and skylights; P. L. Brigler........... 135,000 


Architectural modeling, sculpture; M. A. Waa- 


gen, $2,510 and Robert Krauss, $1,500....... 4,000 
Achitectural modeling, pilasters; J. Evans & 
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C. Shankland, Engineer of Construction. 


The most interesting work, of course, is the main 
steel building, the construction of which is very 
clearly shown by the drawings. It covers an area 
about 390 ft. by 742 ft., and is constructed of steel 
conforming with the general specifications adopted 
by the Construction Department (Eng. News, March 
26). Only a few parts of minor importance are of 
wrought iron and cast iron. As already stated, it 
consists of three rows of arches, there being 46 of 
these main arches, and it is surmounted by three 
domes of equal size, 130 ft. 8 ins. diameter. The 
domes are covered with glass, and the m&in roofs 
have ample skylight area. Surrounding the building 
are galleries formed of steel girders and columns, 
and immediately adjoining it on the south side is the 
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boiler house, which contains 17 riveted roof trusses 
of 85 ft. span, resting on columns. The main arches 
are in two pieces, each half resting on a 5-in. pin 
bearing in the shoe at the floor level, and the two 
halves butting together on a 6-in. pin at the crown 
of the arch. The shoe bearings are connected by 
two tie rods 1% ins. square, underneath the floor, 
with the ends forged into loops to embrace the shoe 
pins. The sides of the arch truss are vertical to a 
height of 35 ft. 11 ins., and thence curve with an 
inside radius of 57 ft. 7 ins. The radius on the cen- 
ter line is 60 ft. 11 ins. The clear width inside each 
truss is 115 ft. 2 ins., and the clear height 93 ft. 6 
ins. The trusses are 6 ft. 9 ins. deep and 24 ins. 
wide. The shoe pins are 5 ins. diameter, and the 
top pin 6 ins. The top and bottom chords are par- 
allel, and are built up of four angle irons, with lat- 
tice bars on the sides, and a 24-in. plate on the top 
of the upper chord and bottom of the lower chord, 
as shown. The diagonal members are of angle irons 
and latticing. At the bottom and crown of each 
arch a %-in. solid web plate about 8 ft. long is used. 
The rivets are all %-in. diameter. The base plate 
of each shoe is 2 ft. 8 ins. by 2 ft., with holes for 
four 1%-in. anchor bolts. These trusses are spaced 
50 ft. 8 ins. apart c. to c., and are connected by lat- 
tice girder purlins 4 ft. deep and 50 ft. 8 ins. long, 
which are braced by curved struts also of lattice 
construction. There are also steel columns outside 
of as well as between the arch trusses. The dis- 
tance c. to c. of these columns is 130 ft. 8 ins. across 
the center arch, and 130 ft. 014 in. across each of 
the side arches. The height to base of dome is 107 
ft. 2% ins., and extreme height to top of dome 160 ft. 
8% ins. 

The contract for this work was awarded to Binder 
& Seifert, of Chicago, in the latter part of October, 
1891, and the detail drawings were got up by them. 
They placed the contract for manufacturing it with 
Cofrode & Saylor, of Philadelphia. The steel was 
rolled by the Reading Rolling Mill, the Pottstown 
Tron Company, and other works. On accounf of the 
very short time given for completion, Cofrode & 
Saylor sublet some parts of the work; the three 
domes to the New Jersey Steel & Iron Company, of 
Trenton, N. J., and the plate and lattice girders for 
galleries surrounding the building to the Penn Bridge 
Company, Beaver Falls, Pa. At a later date the 
contract for the boiler house was also let to Binder 
& Seifert. : 

The contract for erection of the steel work was lct 
to F. J. McCain & Bro., of Chicago, and the erection 
was commenced Feb. 1, 1892, The traveler used is 
40 x 5O ft. square at the base, and 145 ft. high. with 
two booms 50 ft. long to reach out over the arches 
and raise the purlins into position. The front side 
of the traveler is plumb, but the back has a batter 
of 1 in. to the foot. The hoisting engine is set on 
the back of the traveler, and has two drums and 
four spools. The main falls for lifting the arches 
are %-in. steel wire cables with treble blocks. 
Each arch consisted of two halves, and each half 
was delivered in three pieces, which were riveted to- 
gether on the ground. One half arch was lifted and 
put on edge, and the lower end then connected to the 
shoe bearing by a 5-in. pin. Ropes were attached to 
the free end, and the half arch raised into position, 
turning on the pin in the shoe as a pivot, and secured 
until the other half arch was raised, when the upper 
ends were connected by the 6-in pin. The complete 
arch was then held in place, while the purlins were 
raised by the boom and secured, and the curved 
struts and lanfern or clearstory trusses put in. The 
traveler was then ready to be moved back to raise 
the next arch. It took about 15 minutes to move the 
traveler into its new position, and if everything went 
well the contractors were able to raise one arch and 
all the necessary purlins, struts, etc., for one panel in 
a day, with a gang of 60 to 70 men. This day's 
work represented about 100 tons erected, each arch 
complete weighing about 45 tons. 


Machinery Exhibits. 

Exhibitors will not be charged for space. A limited 
amount of power will be supplied free, and any 
power in excess will be supplied by the management 
at a fixed price. Any single piece or section of any 
exhibit of greater weight than 30,000 Ibs. will not be 
accepted if machinery is required for its installa- 
tion. If exhibits are intended for competition it must 
be so stated by the exhibitor, or they will be ex- 
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cluded from examination for award. The steam 
pressure supplied will be 150 Ibs. per sq. in., and ex- 
hibitors requiring a lower pressure can obtain it by 
using a reducing valve. The line shafting will make 
150 and 300 revs. per minute, and will be placed 16 
ft. from the center of shaft to floor of building. The 
driving pulleys on the main line of shafting must be 
supplied by exhibitors, and must be in halves and 
limited to 36 ins. diameter. The main lines of steam, 
water and sewer pipes will be provided, but all con- 
necting pipes, valves, etc., will be supplied by the 
exhibitors, and no steam or water pipe will be al- 
lowed to cross over the passageways except as 
specially provided in certain cases. The water press- 
ure will be that due to a head of 200 ft., or about 
86 Ibs. per sq. in. The general reception of articles 
will commence Novy. 1, 1892, and no article will b2 
admitted after April 10, 1893. The general classifi- 
cation is divided into 11 groups and 86 classes. Mr. 
L. W. Robinson, U. 8. N., is Chief of the Depart- 
ment of Machinery. 

It is stated that the great engine for furnishing 
motive power will be a quadruple expansion engine 
of 3,000 to 4,000 HP., built by the BE. P. Allis Co., 
of Milwaukee, Wis., and forming a part of that com- 
pany’s exhibit. The great Corliss engine at the 
Centennial Exposition at Philadelphia, in 1876, was 
a double-acting vertical engine with cylinders 44 x 
120 ins., and was of 1,400 HP. One of the large 
traveling cranes running the length of the building 
will be supplied by the Yale & Towne Manufacturing 
Co., of Stamford, Conn. According to a published 
statement by Mr. J. C. Slocum, the engineer of the 
power plant, the motive power will aggregate 30,000 
HP., the largest plant ever installed. Of the sup- 
ply at command 19,000 HP. will be used to generate 
electric lights, 3,000 HP. for electric power, 31,000 
HP. for compressed air, 21,000 HP. for pumps, and 
4,000 HP. for operating exhibits. The E. P. Allis 
Co., of Milwaukee, will put in one vertical engine 
of 3,000 HP.; Fraser & Chalmers, of Chicago, will 
furnish six engines, the largest one of the four-cylin- 
der, triple expansion, horizontal type, of 1,000 
HP., and five others with an aggregate capacity of 
2,100 HP. The Bethlehem Iron Co., of South Beth- 
lehem, Pa., will make an extensive exhibit, including 
steel rails, a battle-ship shafting 125 ft. in length, 
guns, projectiles, an armor-plate ingot weighing 100 
tons, and various naval appliances. The company 
will also erect a full-size model of its 125-ton steam 
hammer, said to be the largest in the world. It will 
span the main avenue of the Machinery Building, 
and will rise to a height of 90 ft. At the last Paris 
exhibition great attention was attracted by a similar 
model shown by the Creusot Works, but represent- 
ing only a 100-ton hammer. The following is an 
abstract of the general classification: 


Group 69.—Motors and Apparatus for the Generation 
and Transmission of Power; Hydraulic and Pueumatc 
Apparatus.—Boilers and ali steam and gas generating 
apparatus for motive purposes. Water wheels, water 
engines, hydraulic rams. Steam, air and gas engines. 
Apparatus for the transmission of power, shafting, 
hangers, belting, pulleys, couplings, clutches, cables, 
gearing. Transmission of power by compressed air, etc. 
Water filters, pumps and upparatus for lifting and mov- 
ing liquids, for moving and compressing air or gas. 
Pumps and blowing engines, blowers and ventilating 
apparatus. Hydraulic presses, freigit elevators 
and lifts. ‘Traveling cranes and derricks. Beer 
engines, soda water machines, bottling ap- 
paratus, corking machines. Lron and other metailic 

ipes, tubes and fittings, stop valves, cocks, etc. Div- 
ng apparatus and machinery. Ice machines. Kefrige- 
rating apparatus. gee 

Group 70.—Fire Engines; Apparatus and Appliance 
for Extinguishing Fire.—Engines, Hose-carts and hose. 


, Ladders and escapes. Stand-pipes, etc. Cheniical fire- 


extinguishing apparatus. 

Group 71.—Machine ‘tools and Machines for Working 
Metals.—Small tools for machinists’ use, drills, taps aud 
dies, gages, etc. Squares, rules and measuring tovls. 
Steam hammers, trip-hammers, drop forgiug and swag- 
ing machines, hydraulic forging, etc. Planing, driling, 
slotting, turning, shaping, milling, punching and cut- 
ting machines. Wheel-cutting and dividing machines. 

Group 72.—Machinery for the Manufacture of ‘Textile 
Fabrics and Clothing.—Machines for the manufacture 
of silk, cotton, linen and woolen goods. . Worsted-work- 
ing machinery and appliances. Machines for the manu- 
facture of rope and for twine-making and for miscel- 
laneous fibrous materials, for paper-making and feit- 
ing, for the manufacture of india rubber goods, and of 
mixed fabrics. Machines used in the manufacture of 
tapestry, including carpets, lace, floor-cloth, fancy em- 
broidery, etc. Sewing machines for heavy materials. 
Machines for preparing and working leather, and for 
making boots and shoes. : 

Group 73.—Machines for Working Wood.—Direct-act- 
ing steam sawing machines, with gang saws, band 
saws, circular saws. Sawmills and sawmill tools. Wood- 
working machinery for sawmills. Wood-working tools 
and minor appliances for sawmills. Planing, sawing, 
veneering, grooving, mortising, tonguing, cutting, mold- 
ing, stamping, carving and cask- g machines, etc.; 
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cork-cutting machines. Lathes for wood work and ma- 
chinery for the manufacture of matches, toothpicks 
et 


Cc. 

Group 74.—Machines and Apparatus for Type-Setting 
Printing, Stamping, Embossing, and for Making Book. 
and Paper Working.—Steam power presses. Hand-prin: 
8 resses. Job ae. Hydraulic presses. Tick: 
printing and numbering machines. ne and 
setting machines. Linotypes. Electrotyping and ster. « 
typing. Bookbinding machinery. Printers appliance. 
and machinery. pe specimens. Folding, stampiny. 
addressing and embossing machines. 

Group 75.—Lithography, Zincography and Color Prin: 
ing.—Lithography; tools, materials and appliances. Th 
various methods of lithography, crayon, m and ink 
engraving, brush work, color printing, etc. Transfe: 
ring, printing. Zincography. lor printing; historica! 
illustrations from the 16th century to the present time 
Modern wood engravings. Intaglio engraving, printe: 
at one impression; i. e., from the plate rubbed in dif 
ferent colors. Printed from several plates. Stenochromy 
Cromo lithography. Wax process, etc. The modern 
photo-mechanical processes applied to color printing. 

Group 76.—Photo-Mechanical and Other Mechanica! 
Processes of Illustrating, Etc.—Relief, half toned, col 
lographic, photo-mechanical and mechanical processes 
a, Etchings on glass. Drawings for proc 
ess work. pplication of the photo-mechanical proc- 
esses in the industrial arts. 

Group 77.—Miscellaneous Hand-Tools, Machines and 
Apparatus Used in Various Arts.—Machines for making 
clocks, watches, watch cases, jewelry, buttons, pins, 
needles, ete. Wire-working machinery. Machines for 
laundry work, for making pharmaceutical products, et«. 
Emery and corundum wheels. Street rollers, sweepers 
and sprinklers. Steam gages, oil cocks and all kinds of 
appliances used in connection with machinery. Dyna- 
mometers. Testing machines. 

Group 78.—Machines for Working Stone, Clay and 
Other Minerals.—Stone-sawing and planing machines, 
dressing, shaping and polishing, sand blasts, glass-grind- 
ing machines, ete. Brick, pottery and tile machines. 
Machines for making artificial stone. Rolling mills 
and forges—roll trains, hammers, squeezers, engines, 
boilers and other driving power; heating furnaces (coal 
and gas), special machines for shaping metal, such as 
spike, nail and horseshoe machines; tire mills, etc. 

Group _79.—Machinery Used in the Preparation of 
Foods, Etc.—Mills for the preparation of cereals. Su- 
gar-refining machines. Confectioners’ machinery. Oil- 
making machinery; presses and stills. Mills and ma- 
chinery for spices, coffee, etc. Evaporating machinery 
for condensing milk, ete. 


THE REINFORCE RAIL JOINT. 


The accompanying cuts represent a new form of 
rail joint, which appears to present some good fea- 
tures, especially in its combination of bridge plate 
and splice bars in one piece. The plate is made of 
best steel, with 0.08 to 0.1% carbon, rolled to the 


Fig. 1. The Reinforced Rail Joint. 


shape shown in Fig. 1, and then heated and bent 
into the finished form, shown in Fig. 2, by a ma- 
chine. Fig. 3 is a cross-section of the joint in place 
on the rail. It is the result of some years’ study of 





the rail joint problem, and is claimed to be one of the 
best devices for a rail joint in point of strength, 
safety and economy. In placing and replacing, the 
joint slides on and off the rail with ease, and being 
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Fig. 3. Reinforced Rail Joint. 
made with a flare to the sides, when it is bolted tight 
to the rail its elasticity acts as a nut lock, and no 
other lock is needed. The tevo small flat projections 
are slotted for spikes to prevent creeping of the 
track. For rails 44 and 5 ins. wide over the base 
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the weight and cost per joint are.40 lbs. and 
$1.15 for the former, and 44 lbs. and $1.30 for the 
latter. The joint is being put on the market by the 
Reinforced Rail Joint Co., 53 State St., Boston, 
Mass. President, J. Francis LeBaron; Vice-Presi- 
dent and General Manager, D. A. Chapin; Secretary, 
Henry O. Cushman. The company will open an of- 
fice at Chicago, in charge of C. P. Cushman. The 
joint is now being manufactured by the New Jersey 
Steel & Iron Co., of Trenton, N. J., and is being 
tried on some eastern railways, including the Boston 
& Maine R. R., Central Vermont R. R., Long Island 
R. R., Old Colony R. R., and Manhattan Elevated 
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VARIATIONS IN CEMENT TESTING SIEVES. 
By L. C. Sabin, U. S. Asst. Engr. 
Although in the last few years a considerable ad- 
vance has been made toward uniformity in methods 
of testing cement, the results obtained by different 
experimenters are still not comparable to any great 
extent. This is due largely to one or both of two 
eauses. Variations may exist either in the appara- 
tus used or in the methods of manipulation. The ex- 
perimenter may or may not be aware of these differ- 
ences. In considering means of obtaining greater 
uniformity in testing both these elements of varia- 

tion must receive attention. 

It is here proposed to consider the test for fineness 
which, beside being one of the simplest tests to 
make, is well recognized as being one of considerable 
importance. The second cause of incomparability of 
results will be first taken up. Fortunately, in this 
test, no serious errors need occur from faulty manip- 
ulation. It has been stated as a rule that sifting 
should be continued until a white paper placed under 
the sieve detects no particles passing. To one who 
has tried it this rule is known to be impracticable, 
but the sifting may be done in a reasonable length of 
time with a resulting error of not more than 1% or 
2%. For instance, after sifting 0.1 lb. of a very fine 
German cement for 14 minutes with a No. 100 wire 
cloth sieve, whose meshes were rectangular and 
about .006 in. by .007 in., 94.3% had passed the 
sieve and it required over 22 minutes more to get 
another 1% through. Likewise in using an English 
cement 84.8% had passed the same sieve in 9 min- 
utes, and 23 minutes longer were required to obtain 
85.8% passing. Here, then, is a test whose accu- 
racy depends largely on the apparatus used in its 
performance. To illustrate the indetermination ex- 
isting in cement literature concerning sieves it may 
be recalled that English writers have often desig- 
nated a sieve as of so many “holes per square inch,” 
without giving size or shape of the holes or manner 
of construction of the sieve. It may be guessed that 
the sieve is of wire cloth and the holes therefore ap- 
proximately rectangular, but the designation is evi- 
dently satisfied if the holes are infinitesimally small 
and of any shape. In some countries standards have 
been adopted for sizes of wire of which sieves should 
be made, and in such countries writers may properly 
refer to a sieve as of so many meshes per square 
unit provided they know it to conform to the stand- 
ard. 

For use in testing the cement for the 800-ft. lock 
now constructing at St. Mary’s Falls Canal, Mich., 
a set of apparatus was received from a prominent 
manufacturer. Five wire cloth sieves were included, 
marked Nos. 20, 30, 50, 80, and 100. Upon counting 
the meshes per linear inch each way were found to 
be as in Table 1. 

Table 1.—Meshes Per Linear Inch. 





No. of sieve. Across web wires. Across woof wires. 
20 20 1934 
30 30 2834 
50 50 3744 
80 80 67 
100 1¢0 89 


Sieves whose meshes should be more nearly accu- 
rate to count were asked for to replace the last four 
numbers. The manufacturer said no complaint had 
ever been made before, but sent four sieves of the 
same make whose meshes counted as given in Table 
2. 


om 
Table 2.—Meshes Per Linear Inch. 


No. of sieve. Across web wires. Across woof wires. 
: ins 
80 30 7 
1090 100 90 


The No. 100 was a trifle better as to count, but 
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the meshes appeared to be more irregular than those 
of the first No. 100. 

Of the third lot received the last three were of a 
different style. It was explained that they had been 
procured of “a party in New York who claimed to 
have had the cloth made especially for such work.” 
Table 3 gives the results for this lot. 


Table No. 3 
No. of sieve. 
30 


Meshes Per Linear Inch. 


Across web wires. Across woof wires. 


2h4 
a» ” 47 
74 80 sO 
100 101 xkle 


The diameters of the wire in some of the sieves 
were measured with a microscope fitted with a mi- 
crometer attachment. Results are given in Table 4. 
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sizes of the holes in sieves used by other experi- 
menters with whom he may wish to compare. 

It may not seem out of place, then, to endeavor to 
formulate what is desirable in a sieve and then to 
inquire how it may best be obtained. It is thought 
that the following specifications define an 
sieve: 

1. Holes of uniform size and shape throughout. 

2. Sides of holes very smooth. 

3. Spaces between holes of such size and shape 
that particles will not easily rest there. 

A sieve may deviate from the ideal and still be a 
good one. As regards vniformity, it is evident that 
the largest holes determine the 
sieve. 


ideal 


character of the 
lor example, a sieve with half its holes 0.01 


Table No. 4. 


Meshes per in. 


eviniaisagiiiaidbanei tinct Web. Woof. 
No.of Across Across ——A~— asia oC 
sieve, web. woof. No. Diam. No. Diam. 
20 20 1934 4 0185 4 0169 
30 30 2834 4 0119 4 -O119 
60 wD 47 2 0082 2 0083 
7 80 sO 2 0054 1 0054 
100 101 Salo 3 0010 3 0040 


The “ratio” in the last column is that of the web wire intervals to the woof wire intervals. 








It is noticed that the diameters of the web and 
woof wires in the No. 20 sieve differ by a very ap- 
preciable amount. This may be due to the flattening 
of the web wires in course of the manufacture of 
the cloth. 

The irregularity of the meshes was tested by 
measuring the width of adjacent openings. In the 
No. 20 sieve one mesh was found whose width was 
but 64.2% of the width of an adjacent one, and in 
the No. 100 sieve the widths of two adjoining meshes 
were as 3 to 4. These measurements were made be- 
fore the sieves had become injured by use. 

If we assume that the No. 50 sieve of Table 2 
having 34 2-3 meshes per linear inch across the woof 
wires to be made of wire having diameter .0083 in., 
the meshes, instead of being .012 in. square, would 
be .012 in. by .020 in., or only three-fifths as wide as 
long. That the number of meshes per linear inch 
should be correct is thus seen to be of greafer im- 
portance than would at first appear. 

The Committee of the American Society of Civil 
Engineers, in their report on a “Uniform System for 
Tests of Cement,”’ recommended the use of wire of 
Nos. 28, 31, 35, 37 and 40 “Stubbs’ wire gage.” This 
seems to leave the diameter of the wire uncertain on 
account of the difficulty of determining what “Stubbs” 
gage” really is. Mr. C. P. B. Shelley, Professor of 
Machinery, Kings College, London, says of wire 
gages: “Of late years careful comparisons have more 
than once been independently made with a view to 
ascertaining the standard value of these incongruous 
systems, but the discrepancies in the results only 
prove what might have been predicted, viz., that er- 
rors have crept in and that those which profess to be 
alike differ among themselves, whilst there exists no 
satisfactory means of rectifying these errors.” 
(Ency. Brit., Vol. X., p. 110). Manufacturers urge 
their customers te “give dimensions and not num- 
bers.” Trautwine’s “Pocket-book” says: “As Mr. 
Stubbs makes various English gages the term 
‘Stubbs’ gage,’ by itself means nothing. Generally, 
however, in our machine shops it applies to the Bir- 
mingham gage.’”’ The writer has been informed by 
members of the committee that the term “Stubbs’ 
gage” does mean Birmingham gage. This, how- 
ever, does not help the matter much, because Nos. 
37 and 40 are not given in the Birmingham gage. 
It has so far been impossible for the writer to deter- 
mine what is the diameter of the wire corresponding 
to “Nos. 37 and 40, Stubbs’ wire gage.” 

In Table 5 are given in decimals of an inch the di- 
ameters of wire corresponding to Nos. 28, 31, 35, 37 
and 40 in a few of the many “standard” gages, and 
below are some actual diameters of wire as found in 
cloth purporting to be made of wire of correspond- 
ing number. It should be stated that manufacturer 
“A” does not claim to be using “Stubbs’ gage,” 
while “B” does. 

As a result of this labyrinth of indetermination, it 
is impossible to know, except approximately, the size 
of holes in sieves that have been used and are being 
used. An observer can measure and determine the 
dimensions of the holes in his own sieve, but he can- 
not know certainly within a large percentage the 


-——-Diameter of wire, inches.-—— 


-Mean size, opening. i 

Diff. in Web Woof J 
inches. wires. wires. Diff. Ratio. 
0016 0815 0837 0022 98 
00.0 0214 0229 .OO1' 98 
0001 118 -0130 ool2 wo 
0000 0071 0071 OL 0e 1,00 
. 0000 . 0059 .0073 004 sv 








in. in size and the other half 0.02 in. in size would, 
if used long enough, separate the cement exactly as 
it would if all its holes had been 0.02 in. in size. 
If even a very small percentage of the holes are 
larger than the normal it seriously impairs the ac 
curacy of the sieve by introducing an indetermina 
tion. On the other hand, holes smaller than the 
normal have no greater objection than that, as the 
sifting proceeds, they become mere spaces between 
the real or larger holes, and as such do nof fulfill 
the third specification. Therefore, while larger holes 
are not admissible, smaller holes may be allowed to 
the extent of say 10%, and the sieve still be good 
and accurate. 

Concerning the second specification, the side of the 





Table 5.—Diameter of Wire in Decimals of an Inch. 
(From Brown & Sharpe's Catalogue.) 


No. B.& S. Stubbs’, W.& M. T. 1. Co. G. W.P. OE 
23 012641 O04 O16 016 O17 016d 
31 . 008928 010 0135 O13 0146 01225 
35 00514 .005 - 0085 0085 -0109 .009 
37 004453 dene . 0085 . 0085 .0095 00865 
40 .003144 .007 .070 .0078 OO45 
Key.—“B. & 8.,” Brown & Sharpe; “Stubbs,” Birmine- 
ham, or Stubb 5s: “W. & M.,” Washburn & Mceen Mf. 
Co.; “T. I. Co..”” Trenton Iron Co.; “G. W. P.,” Geo. W 


Prentiss; “Old E.,” Old English, from brass manufactur. 
ers’ lists. 


Actual Diameter of Wires in Inches. 


———— Manufacturer —— 
No. of Sieve. A. B. 
20 .U185 his 
20 0169 
30 , Se es ee es 
5b -0091 Our 
74 ies 0054 
Sires iin, ethos 0040 


holes must be so smooth as not to allow particles 
of cement to adhere and thus clog the hole. The 
third requirement is for convenience, but might re- 
quire consideration if the style of sieve were changed. 

A punched metal plate has been suggested as a 
substitute for wire cloth, and is discussed editorially 
in Engineering News for Sept. 26, 1891. An objec- 
tion is there made to a change in the shape of the 
hole. The writer does not see the validity of this 
objection. The crushed quartz, recommended by the 
Am. Soc. C. E. committee, and which is coming into 
use for sand tests in this country, has practically no 
rounded grains, and it is not probable that the shape 
of the grains passing round holes would be materially 
different from those passing square holes. If it is 
argued that there would be difficulty in adjusting the 
size of opening to correspond with the sizes of square 
holes in current use, it may be returned that sieves 
now in use purporting to be of the same size of mesh 
differ so widely that they are hardly worth serious 
consideration in any changes which may seem de- 
sirable. A punched metal plate could no doubt be 
made to fulfill the first specification almost perfectly 
and would be less likely to injury from use than a 
wire sieve, but the former might not so fully comply 
with the second and third requirements. On the 
other hand, a wire cloth sieve readily comglies with 
the last two, but, as has been seen, is apt to be wide 
of the mark on the first. The writer has been in- 
formed, however, by Messrs. Edward Darby & Sons, 
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wire manufacturers, of Philadelphia, that they are 
prepared to make a “cloth accurate in the number of 
meshes to the inch” at an advance in price of about 


30% over the ordinary cloth. It is believed that, 
though there are possibilities in the punched metal 


plate, yet the wire cloth should be adhered to, if 


sufficient accuracy can be obtained by its use. 

Finally, the question of sieves might be put upon 
a better basis if the following things were done: 1. 
Manufacturers of wire cloth should be encouraged 
to make cloth which will fulfill as nearly as may be 
the foregoing specifications; and, 2, observers should 
be urged to designate their sieves by the size and 
shape of the holes. 


PROPOSED METHOD FOR OPERATING A 
VERTICAL LIFT DRAWBRIDGE. 

We have received from Mr. Charles Steiner, of 
Minneapolis, Minn., the accompanying drawing of a 
design for a hydraulic lifting apparatus for a draw- 
bridge of 250 ft. clear span, with two wings each 
125 ft. long. The drawing shows the proposed ap- 
paratus for operating only one wing, that for the 
other wing being precisely similar. 

Fig. 1 represents the wing (G) in horizontal and in 
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PROPOSED METHOD OF 


vertical position, and two fixed pulleys (P), resting 
on an iron tower on the top of the masonry abut- 
ment. In the fixed watertight case (O) another 
watertight case (I) slides between guide rollers, and 
two lifting-chains (B A OC D) run from the middle of 
the bridge girders over pulley (P) and to the iron 
case or plunger (1), which forms the balance weight 
of the empty bridge. Another and stronger chain of 


_ eyebars, not shown in the drawing, connecfS each 


side of the half-span with the top of the tower, and 
serves to carry the loaded bridge when in its hori- 
zontal position. 

Fig. 2 is a diagram of strains in the chain 
(A B) when moved 10, 30, 50, 70 and 88 ft. to the 
upright position. These strains are also shown in 
Fig. 3, where the additional strains from friction on 
the pulley are added, and the forces reduced to the 
vertical direction. The weight of a water column of 
35 sq. ft. area is there shown by a straight dotted 
line. The plunger is 56.38 sq. ft. in section. 

Fig 4 shows the balance piston (I), 130 ft. in 
length, in the two extreme positions, 88 ft. apart, 
and the water tank (M), in which the hydraulic 
power for one lift is accumulated. When the bridge 
is closed the piston is kept in ‘the upper position by 
the water column in cylinder (O), which rises 60 ft. 
above the water level of the river, the piston being 
suitably ballasted. By discharging from (O) a water 
column weighing 95,000 Ibs., corresponding to a 
height of 43.5 ft., the plunger will go down in addi- 
tion to this height, according to the dotted straight 
line, until a further quantity of 151,000 Ibs. of water 
is replaced, and will then gradually stop. This posi- 
tion of the bridge will, as a rule, afford sufficient 





opening for the passage of the vessels, but, whenever 
a total opening is required, the water level may be 
lowered again until the plunger reaches the lower 
extreme position shown. 

By filling the case (O) from the tank (M), the 
plunger is returned to its upper or extreme position 
and the bridge is closed. By a proper regulation of the 
inflow and outflow of water through the valves the 
movement of the bridge can be made as quick as 
desirable and is completely under control. No gear- 
ing is used, and the motive power is claimed to be 
reduced to a minimum. The water tank (M) may 
be a small storage tank connected with the city 
water supply system, or may be fed by a pump near 
the bridge. 


THE POLLUTION OF STREAMS.* 


Among the obstacles which have obstructed the prog- 
ress of efforts to prevent the pollution of streams are 
the following: 

11). Individual selfishness and municipal parsimony 
in dealing with the questions of public water supplies 
and disposal of sewage. 

(2). The various standpoints from which the subject 
is approached, such as that of the engineer, health 
officer, chemist and the biologist. 
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OPERATING DRAWBRIDGE 


The engineer seeks for the best point or points for 
an outfall toward which his sewer mains shall con- 
verge, and afford him proper levels in his laterals. The 
health officer very properly is concerned in seeing that 
this outfall shall be so located as to at least prevent 
« local nuisance or injurious effects to the residents of 
his own municipality. The chemist thinks that if a 
river water in organic constituents is no worse than 
many natural waters that it is fairly safe. The biol- 
ogist is inclined to settle the purity of a stream off- 
hand by the number of living bacterial forms he finds 
present. 

Passing over the spread of cholera by means of water 
as a generally accepted fact, the dissemination of ty- 
phoid fever may be said to be the crucial test of water 
pollution in temperate climates. 

Taking a series of years, the pollution of even rela- 
tively immense bodies of lake water, which, having no 
regular flow, are liable to carry sewage to a water 
intake, will, at certain seasons, and with winds mov- 
ing sewage toward the point of supply, cause out- 
breaks of typhoid of a more or less epidemic character. 
That in cities obtaining practically all their drinking- 
water from a public supply whose source is beyond 
the possibility of contamination, typhoid fever will 
practically disappear from the list of causes of mortal- 
ity. 

In addition to sewage there are other serious pollu- 
tious to streams, such as washings from cultivated 
lands, barnyards and notably vegetable matter. 

But speaking generally from the sanitary standpoint, 
those streams possessing frequently excessive amounts 
of vegetable organic matter of a humic character have 
come to be recognized as in themselves ‘wholesome, 

* Brief abstract of a bm gs by P. H. Bryce, M. D., 
Secretary of the Provin Board of Health of Ontario, 


read at the National Conference of State Boards of 
Health. Lansing, Mich., June 6, 1892. 


and to be placed in northern latitudes in a very dit- 
ferent category from many other streams, showing 
much less impurity of this kind. As illustrations, an- 
ulyses of three different waters are given below. The 
first is from an inland river, the Scugog, above Lind- 
say, Ont., taken from under the ice in February, the 
river flowing from a lake of considerable extent with 
swamp along its borders. The second is from an ar 
tesian boring through blue clay to a water-bearing sand 
above Hamilton shale. It is used as a public water 
supply. The third is from the Chicago public water 
supply, after a week of southwesterly winds, the Chi- 
cago river being 2 ft. higher than the lake. The an- 
alyses are in parts per million, as follows: 


No.1. No. 2. No. 3. 
WONG QUINN. i ics Kee ine rsece se 0.72 0.40 0.011 
Albuminoid ammonfia........... 0.38 0.08 0.088 
COs wn kd cckbvdek cdeteiide 6.00 202.00 1.888 


There are a variety of opinions regarding the pollu- 
tion and purification of rivers and lakes, but whatever 
views may be held on the various points coming up 
for consideration in connection with the disposal of the 
sewage of any individual municipality, the following 
three general propositions will, I have no doubt, meet 
with general acceptance: 


(1.) That, as is stated in “An Act to Protect the 
Purity of Inland Waters,’’ passed by the Legislature 
of Massachusetts in 1888, state boards 0! 
should have the general oversight and care of all inland 
waters, should recommend measures to prevent the 
pollution of such waters, and to remove substances and 
causes of every kind which may be liable to cause 
pollution thereof. Or, as stated the Public Health 
Act of Ontario: 

Whenever the establishment of a public water sup- 
ply or system of sewerage shall be contemplated by the 
council of any city, town or village, it shall be the 
duty of the said council to place itself in communica- 
tion with the Provincial Board of Heal and to sub- 
mit to the said board, before their adop » all plans 
in connection with the said system. 


It shall be the duty of the Provincial Board of 
Health to report whether, in its opinion, the said sys- 
tem is cal (ted to meet the sanitary requirements of 


the inhabitants of the said municipality; whether any 
of its provisions are likely to prove prejudicial to the 
health of any of the said inhabitants, together with 
any suggestions which it may deem advisa le; and to 
cause copies of the said report to be transmitted to the 
minister of the department to which the said Provin- 
cial Board of Health is attached, and to the clerk of 
the Municipal Council and the secretary of the local 
Board of Health of the district interest: 

No sewer, or appliance for the ventilation of the 
same, shall be constructed in violation of of tbe 
principles laid down by the Provincial Board of Health, 
— to appeal to the Lieutenant-Governor in Coun- 


cil. 

The law of Massachusetts makes practically the 
same provision.—Kd. 

(2.) ‘That those municipalities situated within the 
same drainage area, where streams, polluted with 
sewage of one municipality, become or are likely to 
become sources of public water-su| for other munic- 
i ties, be by law united by an Order-in-Council to 
the Governor — the report of a State or Provincial 
Board into a Rivers Conservancy Board, said board to 
act in conjunction with the State or Provincial Board, 
in the consideration of town water-supplies and sewage 
os within the area. 

(3.) That in cases where river, lakes, etc., form inter- 
state, provincial, or international boundaries, or where 
the course of such passes from one state or province 
into another, that interstate or interprovin action 
be encouraged; and that in those cases where streams 
come within the control of a Federal Government that 
such Government should urge interested states and 
provinces to similarly appoint Conservancy i 

Among other conclusions, which I believe the facts 
warrant us in drawing; but upon which there may be 
differences of opinion, are the following: 

(1.) That no water into which sewage flows can at 
all times, and under all circumstances, be considered 
safe for domestic supplies. 

(2.) That there are streams and lakes, such as the 
great lakes, of such enormous volume that it is as yet 
possible to pour sewage into them and yet use their 
waters for public supply; but that this can only be 
done in those cases where such distance intervenes as 
shall allow time for the natural purification of water 
to have completed itself, and that this can be 
known after careful and extended experiments, chem- 
ical, biological and bacteriological, in addition to ob- 
servations of currents and temperatures, carried out 
in different seasons and under the varying conditions of 
flood and drought. 

(3.) That where ordinary streams in well-settled dis- 
tricts are req to be used for public purposes owing 
to the lack of other sources of supply, that every effort 
be made by Boards of Health to have the gathering 
grounds and sources of supply kept free from all forms 
of animal ent and hence it is urged that modern 
methods sewage disposal. a those of inter- 
mittent filtration, or precipitation with subsequent fil- 
tration, be forced upon the attention of cities and 
towns contemplating having sewerage works. 

(4.) That few river waters are fitted for use without 
sedimentation and filtration either Zz natural sand {fil- 
ters or some mechanical filter, as those through sand 
operated under pressure. 


WATER-WORKS AND SEWERAGE OF 
THE CITY OF WARSAW. 

The following facts on the water supply and sew- 
erage of the city of Warsaw (population about 500,- 
000) we abstract from the “Gesundheits-Ingenieur:” 

A pumping station with a 36in. suction main of 
2,508 ft. length and two pumping engines of about 
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4,500,000 gallons daily capacity each supplies the 
water filtering plant situated at Koschiki, a suburb 
of Warsaw, through a 30-in. force main of 12,010 
ft. in length. The filtering plant is covered, and 
consists of a sand-filter and a settling basin of 15,- 
110 sq. yds. area. The clean water reservoir has a 
capacity of nearly 3,000,000 gallons. There is a 
water tower 133 ft. high, with a diameter of 34 ft. 
From the tewer a conduit 33,920 ft. long, consisting 
partly of concrete, partly of pipe, leads to the lower 
quarters of the city. The higher parts are supplied 
by two force mains of 11,900 ft. length. There are 
100 hydrants and valves in use at present. 

The sewerage system of the city has a pipe length 
of 129,000 ft. A part of the sewerage is carried 
into the Vistula River about 14,000 ft. below. The 
growing demands of the city will necessitate the ex- 
tension of the water-works and sewerage system in 
the near future. To that purpose the pumping and 
filtering station will be supplied with one more en- 
gine each. The filtering and settling basins are to 
be enlarged. Several new intakes will also be added 
to the suction main. The extension of the water- 
works and sewerage system of the city will necessi- 
tate an expenditure of $3,225,000, approximately. 


BRIDGING CANYONS LENGTHWISE. 

A paper with this title, by Mr. H. V. Hinckley, 
was presented at the recent annual convention of 
the American Society of Civil Engineers, and de- 
scribed briefly two cases in which such construction 
had been adopted. The first is in the Apache Can- 
yon of the Rio Galisteo, on the main line of the New 
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BRIDGE IN APACHE CANYON, NEW MEXICO; ATCHISON, TOPEKA 


& SANTA FE R. R. 


Mexico & Southern Pacific Ry. (Atchison, Topeka 
& Santa Fe R. R.), just east of Lamy, Santa Fe 
County, N. M. Fig. 1 is a cross-section of the can- 
yon showing the center support of the bridge. It is 
a deck plate girder structure, crossing the canyon 
diagonally, the girders being 105 ft. long. The sec- 
ond case is the well known “hanging bridge” in the 
Royal Gorge, near Canyon City, Colo., on the Den- 
ver & Rio Grande R. R., and Fig. 2 shows one of 
the two “arch” supports of the outer plate girder 
which carries the ends of the floor beams. The inner 
ends are carried partly by a short plate girder and 
partly by a bench of the wall of the canyon. No de- 
tails of construction are given in either case, and it 
seems rather late for the society to be publishing a 
mere general description of the Royal Gorge bridge, 
which was built some 15 or more years ago, if we 
remember correctly. We may also state that the 
cuts reproduced herewith from the paper as pub- 
lished by the Am, Soc. C. E. have been entirely re- 
drawn, as their style of execution was so bad as to 
be inadmissible in these columns. We know of no 
reason why the American Society of Civil Engineers 
should not be at least as partieular as this journal 
in regard to the artistic execution of its engravings, 
but a very brief examination will show that it is 
not, a large proportion of its engravings being very 
poorly done. : 


THE PENDING BRAKE AND COUPLER 


LAW. 

The Railway Safety Appliances Bill, which was 
reported favorably from the House committee on In- 
terstate Commerce on June 27, contains the follow- 
ing provisions: 

Power driving-wheel brakes must be applied to 
every new locomotive after July 1, 1893, and all. 


locomotives must be equipped by July 1, 1895, with 
“a power driving-wheel brake arranged to be oper- 
ated in connection with the train brake system.” 

“Train-brake apparatus of such a nature that the 
brakes can be set and released from the locomotive, 
with brakes for each wheel,” must be applied to new 
ears built and old cars sent to shop for general re 
pairs after the passage of the act; and after July 1, 
1895, the running of such new cars or rebuilt cars 
not thus equipped is unlawful. After July 1, 1898, 
the running of any car in interstate freight traftic 
not equipped with such brakes will be unlawful. 

Automatic couplers of the standard fixed as pro 
vided below will be necessary after July 1, 1895, for 
the lawful use of “‘any new car or any old car that 
has been to the shop for general repairs to one or 
both of its drawbars;”’ and after July 1, 1898, they 
will be necessary for the lawful movement of any 
car in interstate freight traffic. 

The standard type of automatic coupler is to be 
chosen by a vote by cars of the railway companies. 
Before July 1, 1893, every railway company shall 
file with the Interstate Commerce Commission a 
statement “setting forth such details with reference 
to the height, form, size and mechanism of freight- 
ear couplers as it deems essential in order to insure 
requisite uniformity, requisite automatic action, and 
requisite safety in service.” If the Interstate Com 
merce Commission finds that companies owning at 
least 75% of the freight cars represented have 
agreed on such details as will insure requisite uni- 
formity, automatic action and safety in service, it 
shall declare that couplers complying with these de 


tails shall be the lawful standard. If, however, the 
companies fail to agree, it is made the duty of the 
Interstate Commission to select some automatic 
coupler as a “standard type.” 

A standard height of drawbar for freight cars 
and a maximum variation between the drawbars of 
empty and loaded cars is to be reported to the In- 
terstate Commerce Commission by the American 
Railway Association within 90 days from the pas- 
sage of the act, and thereafter all cars built or re- 
paired must conform to this standard. After July 
1, 1893, the use of cars which do not comply with 
this standard is prohibited. 

Further provisious are that a car not equipped 
with brakes and couplers as above provided may be 
refused in interchange after July 1, 1898; and the 
carrier loading or starting such a car shall be liable 
for any damages it may cause. Employees injured 
by any locomotive, car or train in use contrary to 
the provisions of the act are not to be held guilty of 
contributory negligence. Handholds in the ends and 
sides of the car are necessary to its lawful use after 
July 1, 1893. A penalty of $100 is fixed for each 
violation of any provision of the act. 


A tee rail with varying width of flange, known as 
Fletcher’s patent rail, is manufactured by the Lowca 
Engineering Co., of Whitehaven, England. The rail is 
claimed to possess the great advantage of a wider bear- 
ing upon the tie, thus not only having great steadiness, 
but more room for the spikes, while the extra width 
compensates for the reduction of area by the spike 
holes in the flange. When laid upon metal ties with key 
or wedge fastenings, the keys are clear of the flange 
of the rail and thus more easily driven. The flange 








account of difficulty in rolling 
overcome in the Fletcher rail 


This difficulty has been 
A patent has also been 


granted in this country recently to Mr. F. G. Patterson 
of Titusville, Pa., for a rail rolled with corrugated 
or notched edges, the spikes being driven in the 


notches to prevent creeping of the rail. 


. PERSONALS. 


Mr. 'T. J. Nicholl has opened an office ss Consulting 
Civil Engineer in the Royal Insnrance Bullding, (hi 
cago 

Mr. G. S. Chapin, formerly Assistant Engineer on the 


sewers at Rochester, N. Y., has been appointed Super 
intendent of Sewers at that place 


Mr. J. W. Schaub, M. Am. C. E., has resigned his 
position Engineer of the Detroit Bridge & Tron 
Works, Detroit, Mich., to take effect July 1 


Mr. D. B. Robinson, formerly General Manager of the 
Atlantic & Pacific R. R., has been elected President of 
the San Antonio & Aransas Pass Ry., vice Mr. Uriah 
Lott, resigned. 


as 


Mr. C. H. Platt, who has been General Manager of 
the Harlem R. R. 1889, has been appointed 
General Superintendent of the New York, New Haven 
& Hartford R. R. 

Mr. Hugh R. Irvine, Superintendent of Tracks and 
Bridges and Buildings of the Gulf, Colorado & Santa Fe 
Ry., with headquarters at 
signed his position. 


since 


Galveston, Tex., has re 

Mr. Joseph H. Franklin has been appointed General 
Manager of the Grand Central Station in New York. vice 
Mr. ©. H. Platt. His jurisdiction extends over the five 
miles of approved tracks, as far as the Mott 
junction. 


Col. William Ludlow, 


Haven 


of the U. S 


Engineer Corps, 


. HANGING BRIDGE" IN THE ROYAL GORGE ; COLORADO, DENVER & 


RIO GRANDE R. R. 


has been relieved from duty as Engineer of the Ninth 
and Eleventh Lighthouse Districts, with headquarters 
at Detroit, and Colonel O. M. Poe has been placed tn 
temporary charge of the service. 


Mr. D. McNab has been appointed Superintendent of 
the Chicago Division of the Chicago, St. Paul & Kansas 
City Ry., vice Mr. J. D. Farrell, resigned, and Mr 
J. D. Tonby has been appointed Superintendent of Ter- 
minals, with office at St. Paul, Minn. 


NEW PUBLICATIONS. 


ECONOMIES IN MAINTENANCE OF WAY.—By Benj 
Reece, M. Am. Soc. ©. BK. Kead at the N. Y. Kail 
road Club, March 17. 1892. The Q & ©. Co., 
oo Building, Chicago, Ill. 12 mo., pam »h., pp 


This excellent and readable little paper on track 
makes a strong plea in favor of tie-plates, and has 
heen neatly reprinted by the Q. & C. Co., as a modest 
and effective advertisement. Copies will be sent by 
them on request. 

NEW JERSEY STATE BOARD OF HEALTH.—Report 


for 1890-91, E. M. Hunt, M. D., Secretary. Pamph., 
Svo., pp. 480; illustrations and tables. 


The report of the Secretary occupies the first few 
pages of this volume and reviews the various influences 
affecting the health of the state. Maj. A. A. Woodhuil, 
U. 8. A., furnishes a brief report of the Seventh In- 
ternational Congress of Hygiene and Demography 
Several papers read before the New Jersey Sanitary 
Association are printed in full or in abstract. One of 
these papers was by Secretary E. M. Hunt, M. D., 
on “Traps and Vents in Sewers or Soil Pipes and Their 
Uses."" This paper is illustrated. 

The volume closes with the report of the Bureau of 
Vital Statistics, which is very complete and includes 
many tables, and some other matter, under the heading, 
“Climatology.” 

The total number of deaths in New Jersey from ali 
causes for the year ending June 30, 1891, was 28,840, 
or 19.5 per 1,000. Of these deaths 605, or 24%, were 
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from typhoid fever, and 10,181, or about 35% were 
from the “‘chief preventable diseases.’’ 


TRADE PUBLICATIONS. 


MATHEMATICAL INSTRUMENTS AND DRAWING 
MATERIALS.—Frost & Adams, Boston, Mass. 
8vo., pp. 76; illustrated. 


This is a special catalogue for engineers and drafts- 
men. The first pages are worthy of remark. They con- 
tain a price list of fine German instruments, illustrated 
with over a hundred figures finely engraved, full size, 
on steel. 


PETROLEUM ENGINES.—Priestman & Co., Phila- 
delphia, Pa.; 8vo., pp. 15. 


This plant deals with the Priestman petroleum en- 
gine. (Eng. News, Nov. 17, 1888), which is operated by 
the combustion of small quantities of stomiged kerosene 
in the cylinder. Particulars are given of the use of 
these engines for different purposes, with particulars 
of oil consumption and cost of operating. 


LOCOMOTIVES AND STATIONARY BNGINES.— 


Lowca Engineering Co., Whitehaven, England. 4- 
to., pp. 98. 


This is an illustrated list of contractors,’ tank antl 
light locomotives, with specifications and tables of 
traetive force, ete. The company also manufactures 
stationary engines, water cranes, boilers, grip cars for 
rope haulage, slag cars, rock drills, and other hauling 
and mining plant. The book also contains cuts of the 
Fletcher tee rail having the width of base increased at 
the ties, as in Col. R. L. Stevens’ original tee rail (Eng. 
News, Noy. 2, 1889). 


STEAM ENGINES AND BOILERS.—Watertown Steam 
ea Co,, Watertown, N. Y.; 8vo., pp. 32. Ilus- 
rated. 


This is an illustrated catalogue of engines and boilers 
of different kinds, with descriptions, dimensions, ete. 
On its “Automatic” engine the company uses a three- 
ported D valve, with a cut-off valve on the back of 
the main valve, driven by a separate eccentric. This 
cut-off valve can be regulated by revolving the valve 
stem, which by means of a rack and pinion moves the 
valve sideways across the main valve, and increases or 
decreases the diagonal openings in the main valve. 
Portable and agricultural engines are also made. 
ENGINEERS’ HANDBOOK OF STANDARD WoOOD- 


WORKING MACHINERY.—The John A. White Co., 
Dover, N. H., 16mo., pp. 48. 


WIRE ROPE AND KINDRED PRODUCTS.—The John 
‘ Roebling’s Sons Co., Trenton, N. J.; 16mo., pp. 


TESTING MACHINES, SCREW JACKS AND 


TRUCKS,.—Riehle Bros. Testing Machine Co., Phil- 
adelphia; 16mo., pp. 52. 


These three little pamphlets are all of the “multum 
in parvo”’ order. They are quite complete on their sub- 
jects. Riehle Bros.’ schedule rates for tests, given in 
an accompanying circular, may have interest. 


Tests requiring machine for 50,000 120,000 


weit te Ibs. Ibs. 
1 Tensile Strain, plain test.............. Th .00 
3 do with elastic limit and elongation ee “3 
4 do do and per cent. 

POR 8 0 50 des eek hc bea Kbssncteatcas 1.50 2.00 
§ Transverse Strain (plain test)......... 1.00 1.50 
6 do full test, with record. 1.50 2.00 
7 Compression Test (plain test).......... 1.00 1.50 
8 do ull test, with record 1.50 2.00 


SOCIETY PROCEEDINGS. 





CIVIL ENGINEERS’ CLUB OF CLEVELAND.— 
The regular meeting was held June 14. The dis- 
cussion of the evening was on the annual address of 
the retiring president, Mr. Gobeille, on ‘“The Financial 
Status of the Engineer.” Chas. S. Howe, Secy. 


ENGINEERS’ CLUB OF PHILADELPHIA.—At the 
meeting on June 18, a paper on the Improvement of 
the Mississippi River was read by Capt. Smith 8. 
Leach. A section of the first rail used by the Cam- 
den & Amboy R. R., laid at Bordentown, N. J., in 
1831, was presented to the club by Mr. Rufus Hill. 


ENGINEERS’ CLUB OF PHILADELPHIA.—Meeting 
of June 18, President Christie in the chair; 29 members 
and visitors present. 

The minutes of the last meeting were amended by 
crediting Mr. Henry G. Morris with the suggestion to 
improve and use the infected district of South Sixth 
St. as a site for the new mint, and by substituting the 
werd “energy” for ‘‘power,’’ in Mr. Loss’ discussion 
or Shearing of Iron and Steel, so as to read, “it re- 
quires more energy to cut iron than steel of the same 
dimensions.” 

Upon motion of Mr. John C. Trautwine, Jr., the club 
appointed Mr. Jos. M. Wilson to aid the Committee 
of the Am. Soc. C. E., by the suggestion of suitable per- 
sons to furnish papers for the meeting of the World's 
Cengress Auxiliary of the Chicago Exposition. 

A paper by Capt. Smith S. Leach, on the Improvement 
of the Mississippi River, was presented and read by the 
Secretary. Mr. Trautwine explained that this paper 


was written by request, to more fully explain the 
method of fixing the banks and confining the floods of 
this river, which had been illustrated by a series of 
photographs presented some time since by one of the 
members of the club. 

A communication from Mr. Robert L. Holliday, de- 
scribing a stone box culvert, built in 1832, south of New- 
castle, upon the Delaware Division of the P. W. & B. R. 
R., was read, and a sample of 2-in. white plank, which 
formed part of its foundation and had been uader 
water for 60 years, was exhibited in connection there- 
with. The wood showed an excellent state of preserva- 
tion, and excited much interest. A section of the first 
rail used by the Camden & Amboy R. R. was pre- 
sented by Mr. Rufus Hill. It is believed to be from 
the first lot of rails made in this country, and was laid 
in Noy. 12, 1831, at Bordentown, N. J. Designed by 
Mr. R. L. Stevens. 

L. F. Rondinella, Secy. 


AMERICAN RAILWAY MASTER MECHANICS’ AS- 
SOCIATION.—We give elsewhere in this issue the re- 
mainder of the interesting discussion on compound loco- 
motives, which was really the main feature of the con- 
vention and have commented upon it editorially. At the 
close of this discussion, on Tuesday, the report of the 
Committee on ‘The Present Status of the Car Coupling 
Question,”” was presented by Mr. M. N. Forney. The re- 
port recommended merely a formal approval of the ac- 
tion of the M. C. B. Association, but after some discus- 
sion it was concluded to be best not to interfere in any 
way until the M. C. B. Association had completed its 
work now in progress on coupler standards. 

TESTS OF STEEL AND IRON, 

The appointment of this committee resulted, we be- 
lieve, from a discussion upon the effects of working 
steel at a blue heat. Naturally, therefore, the commit- 
tee turned their attention to this point first. Samples 
of steel of various thicknesses and brands were heated 
to a temperature of 500° to 800° and bent under the 
hammer. The tests showed such variable results that lit- 
tle new information is to be gained from them. Steel 
from a firebox which cracked badly and was removed af- 
ter only ten months’ service gave, in some cases, very good 
results in the bending tests, both at a blue heat ard 
cold. The committee was forced to conclude that steel 
which stands a blue heat bending test is not thereby 
proved a good material for fireboxes. In corroboration 
of this, some stecl from the condemned fitebox, above 
referred to, stood the blue heat bending test better 
than new steel of the same brand. 

On account of the tradition that iron plates are less 
liable to crack in the firebox, the committee made ex- 
periments with the best iron boiler plates, both Ameri- 
can and English. The result was that at a blue heat 
the tendency of the iron plates to crack was decidedly 
greater than was the case with steel. 

An examination was made of several samples of old 
steel by etching the edge of the plates. In several cases 
the central portion of the sheet for about one-third its 
thickness showed a spongy texture, and appeared to be 
coarser in grain than the outer layers. This central 
layer was carefully removed by a narrow tool and the 
irner layer of the sheet at once sprung inward toward 
the fire, the deflection being about 1-16 in. in 8 ins. The 
water side of the sheet remained almost perfectly 
straight. After experimenting to ascertain whether 
this springing was caused by the action of the tool, 
the committee concluded that there was a permanent 
expansion of the sheet on the side next to the fire. 

On the relative merits of steel and iron tubes, the 
committee reported that on Dec. 20, 1890, a locomotive 
was equipped with 114 iron tubes and 113 steel tubes. 
On March 9, 1892, when all the flues were removed, 17 
of the iron tubes and 64 of the steel tubes were con- 
demned on account of pitting and corrosion. The com- 
mittee was also advised that steel tubes in a large 
number of other cases have shown a lack of durability 
in service. 

An experiment was made on a stationary vertical 
boiler to determine the temperature of the inner fire- 
box sheet. The difference in temperature indicated 
was about 25°, but it is doubtful whether the measure- 
ment of the higher temperature was anywhere near 
correct. 

On the hypothesis that staybolts fail from bending. 
and vibration, an apparatus was devised to bend a 
staybolt back and forth and at the same time keep 
it under tensile strain. Steel and iron both were tested 
in this apparatus, and the steel bolts gave much the 
best results. As steel staybolts in service have shown 
very poor results, the committee ‘did not think that 
they had added anything to the subject of a proper 
method of determining the suitability of any special 
material for staybolts.”’ 

William Smith, J. N. Barr, A. W. Quackenbush, P. H. 

Peck, D. L. Barnes, Committee. 

This report started a very interesting discussion on 
firebox steel. Mr. Wm. Smith, Supt. of Motive I’ower, 
Chicago & Northwestern, showed samples of steel from 


a firebox which had been in service since 1873 and had 
made 600,000 miles, also samples from one which had 
been condemned with only 50,000 miles to its credit; 
both samples showed excellent chemical analysis; and 
he expressed his opinion that chemical analysis wasn't 
worth the paper it was written on as an index of the 
quality of steel. Mr. Wellman, of the Wellman Steel 
Co., and Dr. Huston, of the Lukens Iron & Steel Co., 
explained that chemical analyses were a necessity to 
the manufacturer, but he would not think of relying 
en thein alone. Dr. Huston further said that the cause 
of the failure of the poor specimen submitted by Mr. 
Smith was piping in the ingot from which the steel 
was relled. The best way to discover this piping yet 
devised is to make a nicked bending test, as practiced 
by the Pennsylvania R. R. Some recent specifications 
require a guarantee from the steel maker of two years. 
Jf steel runs that length of time without crackiug, it’s 
not likely to crack. Mr. Gibbs suggested that the com- 
mittee investigate the difference between stecl of gran- 
ular and silky fracture, the two showing the same 
physical and chemical characteristics and yet having 
noticeably different internal structure. 

Mr. Chas. Blackwell and Dr. Huston called atten- 
tion to the great care necessary in cutting test coupons 
from boiler plate. If shears are used, the sheared edge 
should always be planed off. The shorter the section 
pulled, the higher the tensile strength. A piece 2 ins. 
between shoulders will show 2,000 Ibs. per sq. in. more 
strength than one 8 ins. long, and the standard for 
steamboat boiler inspection will increase the apparent 
tensile strength 8,000 Ibs. 

The discussion here turned on the question whether 
there had been a deterioration in the quality of steel 
on account of sharp competition forcing down the 
price. It was generally agreed that high quality was 
of much more importance in firebox steel than low price. 
Secretary Sinclair reminded the members that this was 
an old subject and one which years ago, gave the mem- 
bers very much trouble. Of late years, however, better 
brands of steel had overcome the trouble, and railway 
officials had grown careless and thought anything would 
do for fireboxes. But as the steel began to get cheaper 
it began to get bad. On motion, the report of the com- 
mittee was received, and the committee continued. 

At the noon hour discussion on topics suggested by 
the members the question was asked whether there 
was any good reason for departing from the standard 
form of tread adopted by the Association. It was 
stated that many of the principal railways order tires 
varying slightly from the standard, and tire-makers 
have to keep a large variety of rolls to satisfy their 
customers. They are also prevented from working on 
stock in dull times, as they might safely do if the 
standard was rigidly adhered to. There was little dis- 
cussion on this question, however, and no action was 
taken upon it. 

DNIFORM LOCOMOTIVE PERFORMANCE. 

The Committee on Uniform Locomotive Performance 
Sheets reported as follows: 

Mileage.—Passenger and freight mileage should rep- 
resent actual miles run, with 5% added to freight 
mileage. Engines in construction or snow-plow service 
should be credited with 10 miles per hour; switching 
service, 8 miles per hour. No extra mileage should be 
allowed for going to and from the roundhouse, and an 
engine assigned to more than one class of service 
should have proper credit for each class. 

Fuel.—1 cord of wood should be rated equal to 1 ton 
of coal, and 2,000 Ibs. should be considered a ton in all 
coal weights. All expense of handling fuel to be in- 
cluded in its cost. 

Oils.—Charge <o engine the illuminating oils used in 
lamps, headlight and torches belonging to it only. 
Charge to repairs the lubricating oil used about engine 
while undergoing repairs and in packing journal-boxes 
while in the shop. Charge lubricating, illuminating and 
valve oil separately. 

Repairs.—Charge to repairs the waste used on locomo- 
tive while undergoing repairs and labor of such me- 
chanics, helpers and others as actually work on re- 
pairs. All labor about roundhouse or turn-table not on 
repairs should be charged to locomotive service. En- 
gine repairs caused by accidents other than engine fail- 
ures should not be shown on performance sheet, but 
should be kept separately and charged to the depart- 
ment responsible for the accident. New engines pur- 
chased or built to replace others worn out should not 
be charged to repairs, but all repairs of existing loco- 
motives should be so charged except the application 
of new devices, such as airbrake equipment, smoke 
consumers, extension front end, etc. These should be 
charged to new equipment or betterments. Tools issued 
for use on engines should be charged to repairs. 

Loads.—In figuring loads, for cars 30 ft. long or over, 
three empties to be considered equal to two loads, ex. 
cept for gondola and flat cars, wpere two empties shal! 
be considered equal to one load: 

Geo. F. Wilson, J. S. McCrum, John Player, Jas. 
McNaughton, Jno. A. Hill, Committee. 


The clause of this report requiring repairs to loco- 
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motives due to accidents not caused by the engine to 
be charged against the department causing the accident, 
was criticised by several. On motion, the committee 
was continued for another year, with instructions to 
report further a uniform blank for an “exchange” per- 
formance sheet, on which the average monthly results 
in each class of service should be recapitulated. The 
ecnvention then adjourned till the following day. In 
the afternoon most of the members visited the Schen- 
ectady Locomotive works. 
STANDARD BOLTS AND NUTS. 

he Master Mechanics’ Association formally adopted 
the United States or Sellers standard for bolts, nuts 
and screw threads at its fifth armnual convention. The 
committee’s report, therefore, was chiefly intended to 
urge the importance of a more rigorous observance of 
this standard. A considerable number of Master Me- 
chanies and Master Car Builders seemed to have the 
impression at the time tle standard was adopted that 
it referred merely to the number of threads per inch, 
whereas it is of equal importance that the threads 
should be of the form and proportions laid down, and 
that the diameters of the screws should conform to the 
sizes specified. The standard diameters in the Sellers 
system vary 1-16 in. between 4% in. and % in., and by 
% in. between % in.arnd 1% in. “There are no other sizes 
except those larger than 1 in., hence a bolt 13-32 or 21- 
32 in. diameter does not conform to the Sellers standard, 
uniformity in size being essential to interchangeability. 
It is sometimes claimed that the Sellers standard can- 
not be maintained in use; but in fact the form of the 
thread makes it very easy to duplicate it to gage size. 
By making the outside diameter of the tap slightly 
*arger (though not larger than the angle of the thread: 
the life of the tap before it wears below gage size is 
greatly lengthened. The corners may wear slightly, 
but the wear is unimportant if the taps are properly 
used. To insure the maintensnce of the standard, shops 
should be provided with a plug and cylinder gage and 
an internal and external standard thread gage by which 
taps and dies can be tested; and caliper gages for shop 
use can be made and maintained with accuracy. 

Some questions having arisen as to the relative sizes 
of rough and finished nuts; the committee, at the sug- 
gestion of Mr. Geo. M. Bond, of the Pratt & Whitney 
Co., proposed that the U. S. standard for rough nuts 
be adopted regardless of finished sizes. Finished sizes 
should then be made of the same size, being forged 
enough larger to allow for finishing. 

For taper-fitted bolts, the committee recommended 
a standard taper of 1-16 in. per ft., and advised the use 
of a taper bolt in preference to a straight one, where 
accurate fitting is necessary. An ordinary straight 
fluted reamer is made smaller every time it is ground, 
but in a taper reamer this defect is overcome by allow- 
ing the reamer to enter the hole a little further, as it 
becomes reduced in size. These reamers are guarded at 
their upper end by a collar driven on and covering 
the entire unused part of the reamer. The collar can 
be dressed off from time to time to gage at its lower 
end to keep its size correct. 

Wm. Swanston, Wm. Garstang, T. W. Gentry, W. 
Lavery, A. Dolbeer, L. R. Pomeroy, Committee. _ 

In the discussion on this report the interesting fact 
was brought out that a lot of round iron which had 
been rejected by the Pennsylvania R. R. inspectors, 
on account of being over-sized, had been purchased and 
used by contract car builders. As a result many rail- 
road shops are ordering taps 1-16 in. larger than stand- 
ard sizes to make nuts for these odd-sized bolts in re- 
pairs. On the other hand the representative of the Madi- 
son. Car Works said that recently, where specifications 
called for U. S. standard bolts and nuts, samples of 
bolts and nuts were submitted by three different rail- 
way companies for the builders to follow. The samples 
were over-size by 1-16 in., and the inspectors required 
the nuts and bolts to be over-size to correspond to the 
samples, thus disregarding the U. 8. standard, which 
was distinctly specified. The following resolutions were 
finally adopted: 

1. That this Association commends and emphasizes 
the U. §. standard and urges upon all a rigid ad- 
herence to the same, and deprecates the use of mort 
then one set of dimensions for each size of bolt and 


nut, and urges all railroad officers to discontinue the 
use of screws which are not of standard sizes. 


2. "that it is practicable to maietels the U. S. standard 
with the method and ga, available. 
3. That this ‘Assoctet m adopts the U. S. standard 


for nuts based on rough cena ates regardless of finished size. 

4. That the committee be instructed to prepare a cir- 
cular calling attention to the importance of maintaining 
the standards of screw threads. and that the Secretary 
send copies of this circular to all members, general 
superintendents, general managers and railroad news- 
papers. 


BOILERS FOR HIGH PRESSURE LOCOMOTIVES. 

The report of this committee consisted chiefly of let- 
ters detailing the experience of several of those who 
have been prominent in the use of higher boiler pres- 
sures, with prints showing the construction of high 
pressure boilers, by some of the leading railways and 
locomotive builders. We shall review these more fuily 


later. The bulk of opinion rather favors the Belpaire 
boiler over the radial stay, although either is 
universally preferred to 
pressures, 
as follows: 


almost 
<he crown-bar boiler for high 
We quote from the committee’s summary 


Your committee was somewhat at a loss to know 
what constituted high pressure on a locomotive boiler. 
It is not long since 150 lbs. was considered high 
This has becoinme common. We therefore concluded to 
eall anything in excess of 150 Ibs. high pressure. Your 
committee has not obtained much information as to 
the action of these boilers in service, because it is of 
* comparatively recent date that such high pressures 
have been used, and most of the boilers being so new 
they probably have not given much trouble. We are 
under the on that trouble will develop with 
broken staybolts at top of firebox in all types of 
boilers. This trouble can be mitigated by increasing 
the length of staybolts at that part of the boiler by 
reducing width of firebox at top. Some of the tubes 
would have to be left out, but this would be offset by 
increased life of staybolts and freer steaming. The 
reduction of transverse strains in staybolts, obtained 
by increasing their length, is much greater than gen- 
erally supposed. The reduction of width of water 
space, consequently length of staybolts at top of fire- 
box, is exceedingly bad practice. The double riveting 
and increased size of mud ring to resist the downward 
pressure of firebox is important on all high-pressure 


boilers. The radial-stayed boiler is coming into more 
general use and has been found to be a strong, reliabie 
boiler. The objection urged against the angles of the 


stays and difficulty of keeping them tight has not been 
found valid in practice. If the holes are threided in 
outside sheet with a short tap, then threaded in 
crown sheet (instead of both holes at same time with 
one long tap), and the stays enlarged at points where 
they fit in sheets, and thread cut on there, there will 
be the same thread, but from different starting points, 
and trouble will be had from leaking and loose stays. 

Your committee have knowledge of 50 radial-stayed 
boilers, with stays riveted over outside and inside, that 
in seven years had not had a broken stay on the 
crown-sheet or trouble from sediment collecting. Stay- 
bolts have broken on side-sheets, but not more than 
on boilers with crown-bars on fireboxes. It looks as 
though the radial-stayed and Belpaire type were the 
coming boilers. The Belpaire is not so well known as 
the other, but its merits will soon be understood and 
appreciated. The Belpaire boiler costs about 3150 more 
to manufacture than the ordinary boiler. The objec- 
tions to the boiler, with crown-bars and sling-stays for 
high pressure, have been fully described. The butt- 
joint has been generally accepted as the best, though 
the covering-plates make a resistance to the boiler re- 
taining true circular shape in expansion. The ideal 
boiler is one without joints, but as we cannot have 
that we should have as few joints as possible. Waist 
or cylinder-part of boiler should always be made in 
one sheet. Outside shell of firebox could also be one, 
and when radial stays are used inside sheet could be a 
single one. 


Jas. M. Boon, H. PD. Gordon, J. S. Graham, J. H. 
MeConnell, Committee. 
The discussion on this report served to emphasize 


strongly the correctness of the committee's conclusions, 
especially as to the advantages of radial stay and Bel- 
paire boilers over the old crown-bar type. Mr. Vau- 
clain, of the Baldwin Locomotive Works, said that at 
present hardly 10% of the locomotives built by them 
were equipped with crown-bar boilers. The chief in- 
terest in this discussion turned on the subject of stay- 
bolts, for it was generally acknowledged that breaking 
of staybolts was the chief thing to be guarded aguinst 
in designing high-pressure boilers. The remedy pro- 
posed by the committee of enlarging the water space 
at the top of the firebox to increase the length 
of the staybolts, was universally commended. Among 
other points of interest brought out was the likeli- 
hood of cutting incorrect threads in tapping for the 
long staybolts in Belpaire and radial-stay boilers. The 
expansion of a long tap by the heat from cutting the 
thread in the roof sheet might cause it to cut a thread 
from a different starting point in the crown sheet. Mr. 
Chas. Blackwell inquired whether anyone was using the 
Whitworth thread; as that has a rounded top and bot- 
tom, bolts cut with it might have longer life than with a 
thread of the ordinary pattern. Mr. Pulaski Leeds 
said that in building radial-stay boilers he used a 
headed bolt. The nuts on the crown-sheet are made at 
least 144 times as thick as the diameter of the bolt; 
thus a fine thread can be cut, which will not weaken 
the bolt so much as a coarse one. He practiced turn- 
ing down the bolt between the sheets, thus distribut- 
ing the bending over the length of the bolt instead 
of concentrating it at the sheet. He cut the threads 
in a bolt cutter in preference to a lathe. Mr. C. E. 
Smart suggested swedging the bolts flat between the 
sheets instead of turning them down; this would per- 
mit the bolt to bend back and forth without over- 
straining the metal. He intended to try it as he had 
had much trouble with broken staybolts in the top 
row. Mr. Lauder approved the committee’s recom- 
mendations, especially with regard to reducing the 
number of seams in a boiler to a minimum. He had 
little difficulty with staybolts, but he thought this was 
chiefly due to the use of good water. He used 1-in. 
staybolts and paid 6% cts. per lb. for staybolt iron. 
Mr. Vauclain said that he was surprised to hear that 
the turning down of staybolts between the plates was 
not always practiced. The Baldwin Works have turned 
down all staybolts for years except in places where 
they were never known to break. When one boy can 
run a machine which will cut eight staybolts at one 
time there is no need of neglecting this on account of 


expense. He heard many advocating the softest iron 
in the market as the best for staybolts. He believed 
in an iron as hard as was consistent with heading the 
bolt nicely. The higher the tensile strength of the 
iron, the more vibrations it will stand. for it is not so 
easily strained beyond the yield-point. The Baldwin 
specifications for staybolt iron call for a_ tensile 
strength of 50,000 to 52,000 Ibs. per sq. in., the upper 
figure being preferred, and the lower being insisted 
upon as the minimum. The size of staybolts and 
thickness of sheets should not be fixed by any arbtl- 
trary rule, but should be proportioned to the strains 
to be sustained. The practice of the Baldwin Loco 
motive Works is to proportion all parts of the boiler 
with a factor of safety of five. 

The discussion then turned to the Wootten boiler, 
some of the 


and 
members repeated the current impression 
that the Wootten boiler is a dangerous type. Mr. Vau 

clain replied to this that as the Baldwin Locomotive 
Works had built Wootten boilers than all other 
shops combined, and had kept careful watch of the mat 

ter, he was able to say emphatically that the Wootten 
boiler was not more liable to failure than boilers of 
other types. As a number of locomotive boilers have ex 

ploded the Philadelphia & Reading, and 
as that road is known to have Wootten 
boilers, the impression has got abroad that the Wootten 
boiler was responsible for these explosions. AS a 
matter of fact, only two of the recent explosions were 
of Wootten boilers, and those explosions oecurred on 
account of low water. The other boilers which failed 
were of the crown-bar type, and he was afraid that 
the cause of their failure was weakness. The Baldwin 
Locomotive Works build Wootten boilers to carry pres 
sures as high as 200 Ibs., and consider them perfectly 
safe. Mr. A. E. Mitchell said that there were 75 
Wootten boilers on the New York, Lake Erie & Western 
and there had been only one case of failure; a crown- 
sheet came down on account of low water... The 
Wootten boilers are more troublesome to keep in repair 
than other boilers. 

The report of the joint committee on 
Signal Instructions was then presented, and was the 
same a8 was submitted to the M. C. B. Association. 
It was voted to adopt the book of instructions for use 
during the coming year. 

rhe committee on subjects for invesilgation by com 
mittecsa during the coming year reported the following 
list iu addition to the subjects continned from the pres- 
ent convention: 


more 


recently on 


a great many 


Air Brake and 


1. Standard diameters for wheel centers and tires, 
for both larger and smaller sizes than those now 


adopted. 

2. Boiler attachments and means for increasing their 
safety and lessening the nwnber of holes in boilers. 

3. Utility and cost of malleable custings. 

4. Attachment between engine and tender, to in- 
crease safety and prevent tender mounting foot-board. 
5. Foot steps and hand rails. 
6. Pest means of preventing 
when uring soft coal in cities. 


the smoke nuisance, 


The Committee on Resolutions presented its report as 
did also the Committee on Delegates to the Superin- 
tendents’ Association's Meeting. Messrs. John Macken- 
zie and J. N. Lauder were elected delegates. For the 
next place of meeting a rising vote showed 46 to be 
in favor of Waukesha, Wis. The concluding business 
was the election of officers, which resulted as follows: 
resident, John Hickey; Vice-Presidents, Wm. Gar- 
stang, R. C. Blackall; treasurer, O. Stewart: Secre- 
tary. Angus Sinclair. The convention then adjourned. 


COMING TECHNICAL MEETINGS. 


ASSOCIATION & CIVIL ENGINEERS OF DALLAS, 
July 1. Secy., Smoot, 803 Commerce St, 
TROSBIOAL SOCIETY OF THE PACIFIC COAST, 
Seevy., 0, von Geldern, 819 Market 8t,, San Franciseo, 
SWEDISH ENGINEERS’ CLUB 
July 2, Secy., P. Valentine, At 281 Union St., Brooklyn, and 
646 North 10th Bt., Philadelphia. 
NORTHWEST RAILROAD CLUB 
July 2, Union Station, St, Paul, 
ASSOCIATION OF ENGINEERS 7 See 
July 4,5. At Richmond, Secy., J, R. Behick, Roanoke, Va, 
sCABDIBAVIAR EEGINERRING “SOCIETY OF CHICAGO. 
Jul T. G. Pihifeldt, 118 Adama &t. 
wis owstN IN POLYTECHNIC SOCIETY. 
Jul Loan & Trust Bldg., Milwaukee. Secy., M, G. Shinke, 
CIVIL ‘ENGINEERS SOCIETY OF ST, PAUL. 
July 11, Secy., ©, L, Annan. 
ENGINERES” AND ARCHITECTS’ CLUB OF LOUISVILLE. 


Jal Fdward Mead, Norton Building. 
ENGIN NEERIN ASSOCIATION OF THE SOUTHWES':. 
July 14, BSecy., O. H. Landreth, Nashville, Ter: 


MONTANA soviet OF CIVIL Es ENGINEERS. 
July 16. Secy. . Jones, A. 
ENGINEERS’ Cus OF CINCINNATI, 
July21, Secy.. J. F. Wilson. 
SOUTHERN AND ‘SOUTHWESTERN RAILWAY CLUB 
‘Aug. 18, At Atlanta. Ga. Secy., F. A. Charplot, Macon, Ge. 
ENGINEERS’ CLUB OF PHILADELPHIA, 
Sert. 3, 1122 Girard St. . L. F, Rondinella, 
AMERICAN 80 SOCIETY OF CIVIL ENGINEERS. 
Collingwood, 127 East 28d 8t,, New Yor 
wesTHRN Bal EAtLWAY CLUB. 
ept. 20, Rookery poate. C Chicago Sota Ne H. Marshall, 
ENGINEERS’ SOCIETY OF WESTERN PENNSYLVANTA, 


k, Pittsburg, Pa, 
Exdiveiens! 


. R. N. Clar 
LUB OF ST. LOUIS, 
Arthar Thacher, Odd Fellows’ Butiding, 
CENTRAL RAILWAY CLUB OF BUFFALO, 
Sept 28. Secy., Jas, Machetb, 
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The driving of Chicago’s four-mile tunnel was 
completed last week, but almost on the same day 
came a heavy rain and wind, causing the Chicago 
River to discharge a 3-mile per hour current into 
the lake, and sweeping with it thousands of cubic 
feet of sewage. In our issue of May 12 there ap- 
peared an account and editorial discussion of a simi- 
lar flood and pollution of the water supply. Many 
of the Chicago papers and some of the city officials 
strenuously maintained that the May flood of sewage 
did not reach the two-mile water-works intake crib, 
but last week ‘it was generally admitted that the 
water at this crib was polluted. In addition, it is 
also admitted that the sewage last week reached 
within a half-mile of the new four-mile intake, upon 
which hopes have long been founded for a supply be- 
yond chances of contamination. But if the sewage 
at times pollutes the water two miles from the shore, 
what folly it is to expect that it will not reach the 
four-mile point! Because the visibly dirty mass of 
water had not, so far as observed, extended to the 
farther point it seems to have been held that there 
was no danger of pollution there. It begins to look 
as if Chicago will soon see that it must either ex- 
clude all sewage from the lake, purify it or the 
water supply, or else establish an intake many miles 
to the north, with an aqueduct to bring the water 
to the city. The Chicago “Inter-Ocean” repeats some 

figures in this connection which we give below, add- 
ing a column for the deaths per 1,000,000 inhabi- 
tants, that the meaning of the figures may be more 
clearly seen. We gave a much more extensive as- 
sortment of the same figures in our issue of April 
21, but they will bear some repetition. It will be 
remembered that the tendency to defilement is in- 
creasing all the time by growth of the city in sec- 
tions where the natural drainage is into the lake. 


- Deaths from 
typhoid. 





Cities: Population. Total. Per *1,000,000 

Chicago, 1890..............+. 1,600,600 1,008 1,008 
” ME . «+» 1,100,000 1,997 1,815 

rc 1892 (so far . ++. 1,200,000 1,680 1,400 
New York City, 1888...... . 1,536,000 364 eta 
* BORD... seats 1,583,000 397 237 
" REE 1,631,000 352 216 

a eee esénawe 1,700,000 384 % 
Demet BIR... os vince ckecana 4.421,000 619 140 
Baltimore, 1891...... .. . . 455,000 140 308 
SORUNONN, “MR n cies caceesks wth 459,000 154 335 
Cincinnati, 1891...... ..:... 300,000 186 620 





Unless we are deceived as to present tendencies, 
the solution of the rapid transit problem on the east 
side of New York is rapidly reducing itself to the 
opening of the Grand Central tunnel and the addi- 
tion of four more tracks above the present tracks to 
be used for rapid transit purposes. This seems not 
only the cheapest and most sensible, but the only 
thing to do. The only other possible route on the 
west is Madison Ave., where a rapid transit line 
of any kind would ruin a small tenderloin residence 


district and yet be going right away from the heav- 
iest traffic. On the east, Third and Second Aves. 
are already occupied by elevated lines, and Second 
Ave. is so far east of the center of traffic as to do 
_very little business. On the other hand, Fourth 
Ave. is already of extra width (130 ft.) and has its 
values already depreciated because of the partiall 
open tunnel through it. The converting of this tun- 
nel into an open cut with four more tracks for local 
use near the surface would not depreciate values 
further, but rather increase them. The tunnel is so 
far below the surface that trains upon the upper 
tracks would at no point extend much above the 
surface, and for much of the distance would be 
wholly below it. The opening would also do away 
with the nuisance of bad ventilation which is greatly 
impeding the development of the “annexed district’ 
of New York and the whole of Westchester County. 
The traffic on the existing four lines already closely 
approaches the limit of their capacity, and the devel- 
opment of the district above the Harlem has but yet 
begun. With this improvement carried through, 
local trains from points 20 miles above the Harlem 
could be run through direct to the City Hall, and a 
new and greater New York would before long grow 
up above the Harlem. No other solution seems so 
sensible or so feasible, and, we cannot but feel, no 
other will find favor. 








So far as the necessities of Manhattan Island 
alone are concerned the same end might be achieved 
in a measure by permitting two more tracks to be 
added above or (in the Bowery) alongside of the 
two tracks now on Third Ave. Without now say- 
ing as much for any other of the existing elevated 
lines, we believe that the public good demands 
this expansion of the Third Ave. service under 
proper conditions as to adequate station accdOmmo- 
dations, train service, payments to the city, and the 
like, while no private interests would be likely to 
suffer more from the four-track line than they have 
already suffered from the two-track line. We are, 
therefore, heartily in favor of adding two more 
tracks to the Third Ave. system. The present 
crowding on that line is indecent, dangerous to 
health and destructive of comfort. But no possible 
expansion of the Third and Second Ave. service 
will answer the requirements of the district above 
the Harlem. They will have all they can do,-and 
more, too, to take care of the traffic of Manhattan 
Island and Morrisania. Not only the suburban dis- 
trict beyond but the general railway traffic must soon 
have better facilities than now exist. For this dis- 
trict and this traffic there is no visible substitute for 
a great enlargement of the trackage facilities to and 
below the Grand Central Station at 42d St. Such 
enlargement, therefore, must come sooner or later. 
Why not sooner, and save needless choking of the 


- growth of New York? 


Sc imadaclcabaabidialieest 

The reader who is interested in the higher prob- 
lems of physics will hardly need to have us call his 
attention to the article in another column by Prince 
IXropotkin on electricity as a mode of motion, re- 
printed from the “Nineteenth Century.” It sum- 
marizes the results of the latest researches as simply 
as their nature admits of, and the net result of seem- 
ingly conclusive experiments is that with vibrations 
or wave-lengths in the ether: 


.000,012 to .000,016 in. long, we have...Chemical energy. 
000,016 to 000,080 “* “ “* “ .,, Light. 
seosceee 0 OU0,120 * 6 CUCU C=", ,inGiamt ‘heat. 

.... toyds. or miles “ “ “ ..,.Electricity. 


Tf these results may be accepted, we have squarely 
before us the problem: Given, vibrations of any 
length in the “ether’’ (whatever that is), to modify 
their length at will. The problem of the transforma- 
tion of energy reduces down to that. When some 
benefactor of mankind has solved that problem, if it 
ever is solved, a new era indeed in civilization will 
open. We may then have electricity from heat, 
light without heat from electricity or any other 
form of energy, and divers and sundry other things 
which we can now only dream of, or perhaps not 
that. When we consider that pretty much all that 
is now known of the real nature of electricity, heat 
and energy is the fruit of the last twenty years 
(Joule’s equivalent and first series of experiments 
were not announced until 1849),it seems a pretty safe 
conclusion that science is yet young, and that all 
which has been yet achieved is but a trifle com- 
pared with what is yet to be achieved. Moreover, 


we know that in the living organism, heat and en- 
ergy, energy and light, energy and electricity, are 
transformed into each other by some mysterious 
process with the greatest ease, and to a large extent 
according to the will or needs of the organism. It 
may be that this power is one of the properties of 
living “protoplasm,” and that man will never be able 
to understand it or to imitate it until he has learned 
the secret of life itself; but all the recent tendency 
of science is to indicate that the secret of transform- 
ing one form of energy into any other may yet be 
discovered, and perhaps by very simple means, com- 
pared with which our steam engine will seem but a 
“relic of barbarism.” 


The fact that electricity, like heat, light and radi- 
ant chemical energy, is a manifestation of energy, 
has long been known, but up to the last four or 
five years scientists have been uncertain as to the 
manner in which energy existed in the electric cur- 
rent. The old idea of an electric fluid, which is still 
prevalent outside of scientific circles, served to mis- 
lead investigators. At present, however, the re- 
searches of such scientists as Hertz, Lodge, Crookes, 
Sir Wm. Thomson and Tesla seem to have estab- 
lished the fact that electricity, like heat and light, 
is merely a vibration in the so-called “ether” which 
is believed to permeate all space. It is notable that 
all the original theories as to what we now call 
forms of energy, were materialistic. The Newton- 
ian (corpuscular) theory of light, which was the 
generally accepted one for half a century, was that 
light was an effect produced by an incessant 
fire ‘of infinitesimal but material cannon-balls 
thrown off in all directions from the light-giving 
body. Heat was a material something stored in the 
pores of the visible body. Electricity was a “fluid.” 
All these assumed material substances have been 
shown to be non-existent, and not necessary to ex- 
plain the phenomena. But there still remains one 
grave difficulty with the later theories. The notion 
of a material ether itself is almost as contrary to 
what we know of the nature of other matter as the 
corpuscular theory of light, and almost as much a 
mere evolution of the scientific inner consciousness, 
to explain what is otherwise inexplicable. We have 
not a particle of direct evidence to prove that there 
is a substance with properties such as we assign to 
this ether. We have only to eliminate the notion of 
a material ether, as we have eliminated the notion 
of material light particles, and we shall be down to 
hard pan! “T believe because it is impossible,” the 
old monk declared. The modern scientific man, 
possibly, would do well to reverse this logic and de- 
clare: I disbelieve because it is so very convenient 
a theory, with nothing but its convenience to sup- 
port it. 





There has been so much said and written concern- 
ing crystallization or changes in the internal struct- 
ure of iron and steel when subjected to continuous 
jarring, vibration or bending stress alternating in op- 
posite directions, that the matter has come to be 
quite a bugbear to many engineers. It is the gen- 
eral belief that the softer the iron or steel, or the 
less its percentage of carbon, the less will it be 
liable to crystallization in service. As a result of 
this belief the softest grades of iron and steel are 
very generally specified for use in car-axles, boiler 
stay bolts and other places where the metal is to be 
subjected to vibration or to alternate tension and 
compression. Certainly no fault is to be found with 
the desire to secure a tough metal for such work, 
but there is, perhaps, some confusion between the 
qualities “soft” and “tough.” In specifications for 
steel we guard against hardness or brittleness by 
specifying that the tensile strength shall not exceed 
a certain amount; but it is contended by good au- 
thorities that where the toughest metal is desired 
there may be such a thing as having a metal of too 
small tensile strength. 

An excellent illustration of this was given in the 
discussion on stay bolts for locomotive boilers at the 
recent Master Mechanics’ Convention. Mr. S. M. 
Vauclain, Superintendent of the Baldwin Locomo- 
tive Works, stated that instead of using a soft iron 
for stay bolts he used as hard amiron as would 
head down satisfactorily. His.sjecifications call for 
iron of not less than 50,000 Ibs. tensile strength, 
and 52,000 lbs. is preferred. The reason for this Is 
a simple one. Stay bolts break, according to the 
best authorities, from being bent alternately back 
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and forth by the differential expansion of the inner 
and outer sheets of the fire-box and by the internal 
pressure tending to force down the whole fire-box.’ 
A very soft iron of low tensile strength has, as a 
rule, a low elastic limit. The alternate bending 
back and forth strains the outer fibers of the bolt 
at the surface of the sheet beyond their elastic lim‘t, 
and the metal becomes fatigued and breaks. A 
stronger iron would stand a heavier strain without 
taking a permanent set, and would thus retain its 
strength unimpaired. 

Car axles are another case of alternate bending 
strain. The fibers which are on the lower side when 
the axle is in a certain position and are then com- 
pressed will be on the upper side when the wheel 
has made half a revolution and will be stretched. 
We were recently shown a broken car-axle of very 
soft, low tensile strength steel which had failed In 
service by detailed fracture. The first fibers snapped 
under tensile strain; but before the axle had time to 
bend and break, this side of the axle was under com- 
pressive strain and the ends of the fibers were 
jammed against each other. At the next revolution 
a few more fibers separated, and this process con- 
tinued, probably for miles, until the strength of the 
axle was so far reduced that the central portion 
snapped, showing a crystalline fracture. The outer 
surface of the broken section, however, was as 
smooth as if forged with a hammer, the ends of the 
broken fibers having been thrust against each other 
as they came on the lower side of the axle. In this 
case again it is plain that a metal having a higher 
elastic limit might have withstood the load under 
which this metal failed, since its fibers would not 
have taken that permanent set which causes grad- 
ual fatigue and eventual fracture. 


We observe in the last number of the “Proceed- 
ings of the Naval Institute” a paper by Mr. George 
Quick, on “The Organization of Naval Engineer 
Forces,” which contains a sentence telling a large- 
sized truth in very few words. We trust our own 
naval officers at least will duly ponder it. ‘‘No naval 
war on a large scale,” says Mr.Quick, “has occurred 
to bring home to any government the importance of 
the engineer force on board ship; and yet scarcely 
a day passes that evidence is not forthcoming of the 
vital importance of the naval engineer, and that on 
him primarily rests the fighting efficiency of every 
navy.” 

If the next great naval war does not bring with 
it some terrible surprises we shall be greatly sur- 
prised. We believe that our navy is rather better 
provided with skilled engineers than any other in 
the world in proportion to its size, and we think that 
we are correct in saying also that our navy is the 
only one in the world in which all its line: officers 
are compelled to take a pretty thorough course in 
steam engineering in order to enter the service. 
Nevertheless, they are not really trained engineers 
when they graduate, and in proportion to the duties 
thrown upon them the staff of engineers and me- 
chanics on each ship is, even in our service, far less 
than it should be to maintain a ship in serviceable 
condition in time of war or in action. Every part of 
a modern war ship is filled with delicate machinery, 
and to maintain this in a state of the highest effi- 
ciency every man on them should have more or less 
mechanical skill, and every officer on them should be 
a fairly well trained mechanical engineer. After a 
few of these ships have been in action this truth 
will be realized too late. It is absurd to have no 
larger number of engineers on modern war ships 
than was common twenty years ago, when the en- 
gines were comparatively simple machines and were 
the only complex machinery on board. 


We noted in our issue of June 16 that no less than 
> out of 20 planks of the Republican platform re- 
lated to engineering questions. As we hoped and 
expected, the Democratic platform contains these 
same planks in other words, with the curious omis- 
sion of that favoring the cession of the arid lands 
to the states or territories for purposes of reclama- 
tion. The only possible objection to this policy (but 
that is a serious one) is that the states would not be 
faithful to the trust thus laid upon them, but would 
permit the lands to be grabbed by sharpers and spec- 
ulators. It would have been more in the line of the 
traditional tendencies of the same parties, however, 
had the Democrats proposed to intrust this work to 
the states, and the Republicans tacitly opposed it. 


The true policy on this question would probably be 
a mixture of state and national control. Congress 
should pass a carefully studied act detailing specific 
conditions under which the states and _ territories 
might assume and retain control of the arid public 
lands within their boundaries, leaving all other fur- 
ther legislation to the states. It is certain that this 
reclamation work cannot be left to private enterprize 
without grave disadvantages, but, on the other hand, 
the history of the agricultural land grant and other 
like coneessions shows conclusively that the states 
cannot be trusted to administer wisely grants for 
which they have not asked, but which are thrust 
upon them by a body which thereby shirks a duty 
primarily its own. Any state which will show to 
Congress that it has a well matured plan for de- 
veloping its arid lands and wishes to do something 
can at any time obtain the power to do it. Until each 
state does so it might be premature and unwise to 
force the problem upon them by a general act of 


cession. 
o——— 


In place of this arid land plank the Democratic 
platform contains one referring to river and harbor 
improvements, which is lacking in the Republican 
platform. It reads as follows: 


XIV. The Federal Government should care for and 
improve the Mississippi River and other great water- 
ways of the republic, so as to secure for the interior 
states easy and cheap transportation to the tide water. 
When any waterway of the republic is of sufficient 
importance to demand the aid of the Government, such 
aid should be extended by a definite plan of continuous 
work until permanent improvement is secured. 


The last clause of this plank is eminently wise, 
but, alas, how little likely to be held binding after 
the election! The four planks on engineering ques- 
tions which are common to both platforms compare 
as follows: 


V. We favor the exten- Me a ad We favor the 
sion of our foreign com-| maintenance of a navy 
merce. the restoration of | sirong enough for ail 
our mereantile marine by | purposes of National 
home-built ships, and the defence and _ to 


creation of a navy_for the | erly a 


maintain the 


interests and the honor of 
our fag. 


VIII. We favor efficient 
legislation by Congress to | tion by Congress and State 
protect the life and limbs | legislatures to protect the 
of employees of transpor- } lives and limbs of 
tition companies engaged |railWway employees and 
in carrying on interstate | those of other hazardous 
commerce, and recommend | transportation companies, 
legislation by respective |and denounce the inactiv- 
states that will protect/ity of the Republican 
employees engaged in | party, and particularly 
state commerce, in mining, | the Republican Senate, for 
and manufacturing. ‘causing the defeat of 

measures beneficial and 
protective to this class 
of wage-workers. 


XV. For purposes of 
National defence and the 
promotion of commerce be 
to the American people; |tween the states, we rec- 
but as a measure of na- | ognize the early construc- 
tional defence and to build j tion of the Nicaragua ca- 
up and maintain American |nal, and its protection 
commerce it should be con- | against foreign control as 
trolled by the United jof great importance to the 
States Government. United States. 


XVU. The World’s Co- XVI. Recognizing the 
lumbian Exposition is a{|World’s Columbian Ex- 
great national undertaking, | position as a national un- 
and Congress should |dertaking of vast impor- 
promptly enact such rea-/tance, in which the gen- 
sonable legislation in aidj|eral government has in- 
thereof as will insure a@/|vited the co-operation of 
discharging of the expense jall the powers of the 
and obligations incident | world, and appreciating 
thereto and the attain- | the acceptance by many of 
ment of results commen- | such powers of the invita- 
surate with the dignity |jtion extended, and the 
and progress of the Na- | broadest liberal efforts be- 
tion. ing made by them to con- 

tribute to the grandeur of 
the undertaking, we are of 
ithe opinion that Congress 
should make such neces- 
sary financial provision as 
shall be requisite to the 
maintenance of the na- 
tional honor and _ public 
faith. 


All four of these planks appear to mean substan- 
tially the same thing in both platforms, with the 
possible exception of that relating to shipping. The 
planks with regard to the Nicaragua Canal seem to 
indicate a strong public sentiment in favor of its 
construction under Government auspices and con- 
trol. Both parties seem equally afraid to say more 
on the immigration question than that they “de- 
nounce” criminal, pauper and contract immigration, 
but favor “the immigration of the industrious and 
worthy,” which goes without saying. Where the in- 
dustrious and worthy line shall be drawn, however, 
is a question which both parties dodge. Draw it 
strictly ‘and how many of the present half-million 
yearly could pass it? 


country abroad. 


protection of our National conn and dignity of the 


XIX. We favor legisla 


XIV. The construction 
of the Nicaragua Canal is 
of the highest importance 


‘ 


OF COMPOUND 
TESTS 


Elsewhere in this issue we give the conclusion of 


RESULTS LOCOMOTIVE 


the disenssion at the Master Mechanics’ Convention 
on the report of the committee on compound loco 
motives, and the facts which were presented therein 
are worth the careful attention of railway officials 
A more thorough examination of the committee's 
report confirms our first impression that the facts 
the diseussion fave a 
much evidence of the 
actual economy of the compound locomotive in regu 
lar service than the report itself 


which were brought out in 


greater practical value as 


We are in entire accord with the criticism made 
on the report by a member of the association, which 
was to the effect that so many variables entered into 
the committee’s tests that it was extremely difficult 
to tell what the results obtained really showed. We 
alluded last week to the mistake made by the com 
mittee of assuming that working both engines at the 
same boiler pressure, the simple engitle 
was designed for 180 Ibs. and the compound 
designed for 200 Ibs., would give results fair to both 


although 


Was 


engines. An examination of the diagrams published 
in our last will that the 
showed a great loss in economy when werked at a 

steam pressure 20 Ibs. less than it was designed for 

On the other hand, the simple engine showed on the 
whole no greater economy in fuel at 200 Ibs. than 
at 180 Tbs., and in some cases a decided loss. 

Another important point in which the committee's 
report is likely to mislead is that it purports to show 
the percentage gain in fuel economy by compounding» 
in average freight train Now let us see 
just what service was really given to the loecomo 
On reference to the tables we find that 69 
runs were made between Milwankee and Portage, a 
distance of 92 miles. The train hauled 
weighed 632 tons. The average time spent in run 
ning was 4 hours and the average time spent in 
stops was 2 hours. On nearly every run the engine 
was required to do more or less switching, and this 
is largely the explanation of the large amount of 
time consumed in stops. 

Probably very few engineers would expect much, 
if any, fuel economy from the use of the compound 
locomotive in The steam 
by a switching locomotive is not very great, and 
the compound locomotive has a larger extent of 
eylinder surface and weight of cylinder saddle te 
warm up every time a start is made than a simple 
engine of the same power. As an example of the 
fact that other multiple expansion engines do not 
show to advantage where the labor is intermittent, 
the triple-expansion engines of the ferryboat “Ber 
gen” may be cited. This boat plies on the North 
tiver, making trips about a mile and a half in 
length, and her engines have been found to be less 
economical than compound engines for the same 
service. 

Tt is, of course, true that compound locomotives 
may yet be shown to have marked advantages for 
use in switching on account of their ability to start 
a heavy train and get nnder way rapidly. Ther 
may even be proved to be economical in fuel on 
account of their much lighter exhaust, which saves 
tearing the fire and throwing unburnt coal ont of 
the stack. As far as the use of the steam in the 
eylinders is concerned, however, it seems safe to 
say that a compound locomotive, if it shows any 
gain over the simple engine, will show much less 
gain than it would in running on the open road. 

The length of the stops and the considerable 
amount of switching done seems to be one reason for 
the low average gain in economy (7.6%) for the 
compound engine which the committee’s tests 
showed. Another reason, and one on which much 
stress deserves to be laid, was the great variation in 
the weight of the trains and the character of the 
service. The compound locomotive, according to 
general experience, makes the greatest saving in 
fuel when worked to its fullest capacity. No one 
would expect the compound locomotive to burn much 
less than the simple engine, if both were run over 
the road light; and where the train is far below thy 
locomotive’s capacity the saving in fuel would cer- 
tainly be expected to be comparatively small. Now, 
while the trains hauled in the committee’s tests had 
on a few trips a weight of between 800 and 900 
tons, the average was only 623 tons, and trains of 
450 tons or less were quite numerous, 


issue show compound 


service. 
tives. 


average 


switching service. need 
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The committee, however, in summarizing the per- 
centages of saving, has paid no attention to the 
varying weight of the trains hauled, but averages 
all together. It is plain enough that such averaging 
is likely to show entirely incorrect results. It may 
be that more light trains fell to the compound engine 
than to the simple, or it may be the other way. A 
good example of errors likely to occur when tests 
are made in this way is given in the committee’s 
summary of its report, which we reprinted last week 
(p. 638). They say that the result of using Pitts- 
burg coal instead of Braceville in the two engines 
was & saving in the steam used per horse-power 
hour of 9.2% in the simple locomotive and 6% in the 
compound. How the use of better coal could affect 
the amount of steam used in the cylinders to produce 
a given power is a problem that we cannot solve. 
If there is steam enough to supply the engine and 
none is wasted in blowing off, a change in coal has 
no more effect on steam consumption in the cylinders 
than a change of the engine driver’s hat. The main 
reason for the greater economy in the use of steam 
when Pittsburg coal was burned seems to have been 
the fact that the weight of the train happened to be 
5% greater on the average than when Braceville coal 
was used, 

Summing up, then, our position is that it is largely 
labor lost to make a long, complicated scientific test 
of this sort on a freight engine running “first in, first 
out” on all classes of service. Tests of compound 
locomotives under variable conditions of service are 
highly desirable; but if the enginemen are properly 
instructed, the engines may safely be left to make 
their own record and let the monthly performance 
sheet tell the story. 

Turning now to the very interesting record of 
experience with compound locomotives contained in 


the discussion at the convention, which we report 
elsewhere, we wish to call especial attention to some 
points of great importance which were put be- 


fore the convention in an admirable manner by Mr. 
R. H. Soule. In the first place, it is continually 
urged that it is not fair to test the simple and the 
compound engines at different steam pressures. 
Now, if it were true that the simple engine could 
make a gain in economy by working at 200 Ibs. 
steam pressure, there would be, perhaps, some ground 
for this criticism. The facts are, however, that 
the simple engine reaches the limit to the economical 
use of high-pressure steam before the compound. 
Hence the gain made by the economical use of 
higher pressure steam is fairly counted to the credit 
of the compound. 

The most interesting point in reference to the 
compound locomotive, however, is its increased ca- 
pacity over the simple engine. All those who have 
had experience with compound locomotives agree 
that in the hard work of starting a train, keeping 
up speed with a heavy express, or hauling a freight 
train up a grade, the compound will beat the simple 
engine. The reason for this is simple. The com- 
pound locomotive gets more power out of a given 
amount of steam, and since the power of a locomo- 
tive when running is invariably limited by the abil- 
ity of the boiler to furnish steam, it is apparent that 
the effect of compounding is to increase the capacity 
of the engine. 

It is pretty certain, as Mr. Soule pointed out, that 
this advantage will very soon be appreciated by 
other railway officials than those in the mechanical 
department. If the compound locomotives will haul 
two or three more freight cars over the hill, will 
make time with the “Cannon-Ball Limited,” and 
will make possible some shortening in the time of 
suburban trains on account of its ability to get under 
way rapidly, there is likely to be a pretty active de- 
mand for compound locomotives soon after this fact 
is clear. It is noticed that the higher officials have 
already taken a prominent part on many roads in 
the introduction of the compounds, and they are 
likely to urge still more rapid progress as the facts 
stated above come to be appreciated. 

A gain in capacity of 5 to 10% and a gain in 
economy of 15 to’ 30% are advantages not often 
combined. Each is worth considerable expense to 
secure, and both together seem destined to bring 
about a large reduction in locomotive expenses as 
well as an increased efficiency of service. 

What is blinding many men to the advantages 
promised by the compound engine, including some 
of those who pose as authorities, is this: They are 
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in the habit of thinking of the advantages promised 
as merely a saving in fuel consumption, the same 
engine doing the same work with less coal. The 
English discussions especially are notable for this 
peculiarity. We do not remember to have seen 
even a hint in any English periodical that there was 
any other side to the compound engine question than 
mere fuel-saving. Under the conditions of English 
practice, with such light and weak cars as to forbid 
the handling of light trains, this may not be so far 
wrong. 

Under the conditions of American practice, how- 
ever, it is a grave error; as grave as if one had al- 
lowed the question of using consolidation engines to 
turn on whether or not they would burn less coal to 
haul the same train than the older type. The con- 
solidation engine would make a poor showing on 
this basis, but the real question was, will it show 
more work done for a given cost of train’ service? 
And on that basis the consolidation engine comes out 
far ahead in most cases. 

Similarly for compound engines, the real question 
is: Is it or is it not worth while to get from 10 to 
25% more steam out of the same coal and the same 
boiler by paying some $750, more or less, for the 
locomotive? That is what the compound engine 
does in effect, by making the same quantity of 
steam go further in work. We can use that surplus 
steam in any one of several ways. We can (1) use 
it to run faster than we otherwise could, from lack 
of boiler capacity, or (2) we can use it to help freight 
trains up the long hills where they are now likely 
to stall from lack of steam, or (3) we can use it to 
modify the design of the engine, throwing more load 
upon the drivers than we could otherwise utilize for 
lack of steam power, and thus increase the all- 
around capacity of the engine; or, finally (4), we 
can choose the poorest way of all according to 
American ideas and American practice, and say we 
will not use the steam at all, but rather save the 
coal it would take to generate it! 

That this latter use of this surplus steam—mere 
coal-saving—is excessively wasteful may be seen at 
once by considering that the power which that steam 
represents, if it be used instead of saved, will result 
in hauling more cars without any increase in engine 
or train wages, with practically no increase in 
maintenance of way (since there is no increase in 
engine mileage), with no proportionate increase in 
the cost of engine repairs, and with no increase at 
all in the station and other general expenses. And 
yet this poorest of all methods of using the surplus 
steam, not to use it at all, is the one most talked 
about! 


LETTERS TO THE EDITOR. 





EMPIRE STATE EXPRESS. 

Sir: In your issue of June 9, on p. 584, it reads: “By 
the regular schedule the train takes 5 hrs. 40 m. to run 
440 miles.’’ Is that not misleading? 

Respectfully, Subscriber. 


(This was a typographical error, and should have 
read 8 hours 40 mins., the train leaving New York 
at 8:30 a. m. and arriving at Buffalo at 5:10 p. m.-- 
Ed.) 


HEIGHT OF BACKWATER FROM DAMS. 

Sir: In your issue of May 5, Mr. Frank H. Greene 
asks for a method of determining the height of back- 
water (overfall) from dams for different stages of the 
streams upon which they are located. Mr. Greene will 
find a very elaborate discussion of this problem in the 
report of the Chief of Engineers, U. 8S. A., for 1887, Ap- 
pendix Q, pages 1,305—1,317. Very respectfully, 

D. M. Andrews. 
Coosa Valley, Ala., May 9, 1892. 

(We have delayed publishing this letter in order 
to look up the article referred to, which is too de- 
tailed for us to attempt to publish, but which ap- 
pears to cover the desired information fairly well.— 
Fd.) 





HUSSEY RE-HEATER SYSTEM—PERSONAL. 

Sir: It having been brought to my attention within 
a day or two that printed matter is being circulated 
wherein my name appears as General Manager of the 
“Hussey Re-heater and Steam Plant Improvement 
Co.,”" I would state that I have not been connected 
with that company for over two years. How long 
my name has been used in the manner mentioned I do 
not know, but I wish, even at this late day, to state 
that I am not interested, either directly or indirectly, 


June 30, 1892. 


in any business except my own. Within a few months 
I have individually secured the exclusive right to man- 
ufacture and sell the Hussey Re-heater System. 

Very truly yours, 8. D. Brewer. 

New York, June 18, 1892. 

MISSISSIPPI RIVER DISCHARGES. 

Sir: I mail to you herewith “Tabulated Results of Dis. 
charge Measurements on the Mississippi, Ohio and At- 
chafalaya Rivers and Crevasse and Overflow Measure- 
ments, 1891." The most noteworthy results published 
in this pamphlet are the low-water measurements at 
various stations, which show a smaller discharge than 
ever before recorded. 

The difficulty of the problem of the improvement and 
control of the Mississippi River may be inferred from 
the facts that it is necessary to secure a continuous navi. 
gable channel and bank protection for at least 1,200 
miles of a river whose discharge varies from 80,000 
to 1,600,000 ft. per second, and whose elevation of water 
surface, at some points, ranges over more than 50 ft. 

Yours truly, Geo. H. Johnson. 

St. Louis, Mo., June 20, 1892. 





SMOKH PREVENTING DEVICES. 

Sir: Can you inform me if any paper on the matter 
of smoke preventing devices has been read before any 
of the engineering societies lately? I have seen such 
un article, but do not remember where. The paper in 
question treated rather fully on the application of a 
steam jet and gave in detail the report of several trials, 
together with the relative costs of operation. Any 
light you may be able to furnish me bearing on the 
above will be fully appreciated. Yours very truly, 

I. Lincoln, Jr. 

Chicago, Ill., June 17, 1892. 


(Several smoke preventing devices were mentioned 
in papers and discussions on “Smoke” recently pre- 
sented at meetings of the Engineers’ Society of 
Western Pennsylvania, and noted in our columns. 
We have also from time to time published descrip- 
tions of devices of this kind for locomotive and other 
furnaces, and we have various others on hand for 


publication, but in the meantime the smoke still 
smokes.—Ed.) 





CONSTRUCTION OF CONTRACTS. 

Sir: Will you please give us your opinion on the fol- 
lowing questions in your paper: 1. Can an engineer 
ask for 9 ins. of macadam, the contract calling for 6 
ins. of broken stone (2\%4-in ring) and 3 in. of gravel, 
both 16 ft. wide? The price is per cu. yd. of material 
and 8 cu. ft. of stones and 4 cu. ft. of gravel, are figured 
per lineal foot, making no allowance for gravel to go 
between the rocks. 2. Having a contract per lineal foot 
of terra cotta pipe, laid across the roadbed, can the 
engineer pay by counting joints or has he to pay by 
actual measurement? Respectfully, V. & K. 

Birmingham, Ala., June 15, 1892. 


(1. He can ask for it, but he cannot get it except 
under the express or implied power which is a part 
of most contracts, to change plans during the prog- 
ress of the work with corresponding change of price. 
He can compel the contractor (in most cases) to fur- 
nish 50% more material at the same unit price, but 
he cannot make changes to the disadvantage of the 
contractor without compensation. 2. Intent or gen- 
eral custom, clearly proven, will always govern, but 
“lineal feet” of anything must be measured off by 
the tape line on demand of either party, except where 
intent to overreach might be clear, as, for instance, 
an attempt to stretch out sewer pipe by not butting 
them close together at the joints. No one can suc- 


cessfully invoke strict construction to defend sharp 
practice.—Ed.) . 


THE MAGNETIC AND INTERNATIONAL ORE SEP- 
ARATORS. 


Sir: Several of the technical journals have recently 
published notices emanating, evidently, from the Mag- 
netic Separator Co., of New York, stating that a suit 
had been entered in the U. S. Court for the district of 
New Jersey, against the International Ore Separating 
Co., of New York, for infringement of patents. We will 
be greatly favored if you will publish in your columns 
the following true statement of the matter: 
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qualified to judge, the separators built by the Inter- 
national Ore Separating Co. are superior by reason of 
their simplicity, cheapness, durability and efficiency to 
all others now on the market. The especial features 
of these separators are absolutely new, the spirally 
wound drums of small diameter, the special forms of 
magnet with consequent poles, the method of trans- 
ference from drum to magnets, the combination with 
these of a belt and rollers, together with the method 
of operation under the surface of water, are all com- 
pletely protected by United States and foreign patents, 
and any infringement of these will be promptly prose- 
cuted. International Ore Separating Co. 
New York, June 18, 1892. 


WEB SPLICES. 


Sir: It is a common practice to consider one-sixth of 
the area of web plates in the flange section of piate 
girders, and to make up the section at web-joints by 
a cover plate (A, on accompanying sketch) on top of the 
flange plates. The flange strain carried by the web 


must then be transferred through the flange angles and 

cover plates to the splice plates, and back again to the 

web. As the angles and plates are already strained to 
Se SS 





Splicing Web Plates. 


their full allowed value, it is hard to see how the strain 
is to get to the cover splice. 

It might be said, perhaps, that the splice plate trans- 
fers some of the strain carried by the cover plate next 
to it, and the plate thus relieved carries some per cent. 
of the strain in the next plate, and finally, the angles 
thus relieved transfer the web strain direct; but 
where there are several cover plates the method 
is at best a clumsy one. The web section should not 
be considered in the flange area or else the web should 
be spliced by plates riveted direct to its faces, as 
shown on the accompanying sketch. 

Yours truly, 
Chas. H. Wright. 

Wilmington, Del., June 6, 1892. 

(Our correspondent’s point is well taken and meas- 
urably so whether the web areas be taken into ac- 
count in computing the flange sections or not. It is 
to be remembered that what we may or may not 
choose to assume does not affect the actual distribu- 
tion of the strains. In any case the web will act 
somewhat, and the actual working flange will be 
more or less of an inverted T section. By cutting 
away the stem of the T we nick the flange, so to 
speak, causing an irregular excess of strains just 
below the nick. A 1-in. rod may be sufficient to 
sustain a given strain, but if we increase it to 1%4 
sq. ins. and then nick away one-third of this sec- 
tion at intervals, we are by no means in the same 
position as if we had used the inch rod throughout; 
nor does it compensate for the effect of a non-con- 
tinuous web not to regard it in computing the flange 
sections.—Ed.) 


PILE DRIVING FORMULAS. 


Sir: I suggest the followirg modifications of the so- 
called Engineering News pile driving formula, so that 
it shall include the two elements of length of pile in 
the ground and diameter of pile, which obviously affect 
the sustaining power greatly. 


lawh 


5(s +4) 
in which s = penetration at last blow (inches). 
1 = length of pile in ground (feet). 
d = mean diam. of pile grouna (fret). 
w = weight of hammer (pounds). 
h = fall of hammer (feet). 


L= safe load nds 
aeneen John F. Ward. 


(By this formula a pile which had been driven 
twice as far into the ground, or which happened tc 
have twice the diameter, would have twice as much 
sustaining power, even if the penetration per blow 
had been the same, which is absurd. A pile of twice 
the diameter which happened to have been driven 
twice as far would have four times the sustaining 


power, though both piles alike had taken, say, 1S 
blows to sink the last 36 ins.; which is still more ab- 
surd. The elements of length in ground and diam- 
eter do, indeed, have great effect on the sustaining 
power of the pile, but their effect is already ex- 
pressed (and more accurately than it can be in any 
other way) by the set (s) under the last blow. To 
attempt to express this effect twice over is wrong 
in principle and can only lead to error. The 
called Engineering News formula 
2wh 


SoO- 


s+1 

was originally given as merely a handy practical 
formula which corresponded accurately with 
served facts, because at the time we were discuss'ng 
only that side of the question; but as a matter of fact 
it was and is much more than this. It is claimed 
to be theoretically perfect in its form as well as 
practically convenient. Even the constant (1) is not 
an arbitrary element, but one which in theory shoul! 
be constant and in theory should be about (1). We 
shall take occasion shortly to discuss this whole sub 
ject, which has been much and needlessly muddled 
by technical writers.-—Ed.) 


ob- 


THE NATIONAL BRIDGE & IRON WORKS. 

Sir: Your issue of June 16 contains a letter signed 
by Geo. A. Carpenter, City Engineer, Pawtucket, R. L, 
seeking information about the National Bridge & Iron 
Works of Boston. As he seeks information through 
your columns, I reply by the same medium. His in- 
formation that the Company was ruired by the failure 
of a railway bridge while being tested is not correct. 
No such thing ever happened at any time. The com 
pany went out of existence in 1875 from no reasons 
pertaining to the character or quality of its work, af- 
ter having built many millions of dollars worth of iron 
bridges and roof trusses, almost all of which are now 
standing and doing good service. Although 18 to 25 
years in use they will compare favorably with the best 
practice of to-day, both theoretically and mechanic illy. 
IT am not aware that to this day any failure of any of 
its work has ever occurred. No doubt some of its 
bridges have been replaced by new ones to meet the 
demand of increased weight of traffic. 

The Pawtucket bridge was built to specifications ap- 
proved by a regularly appointed consulting engineer, 
the late S. B. Cushing, of Providence, R. I. The en- 
gineer in immediate charge of this work was (I think), 
a Mr. Singley, C. E., then of Providence. When the 
bridge was completed, a test, as called for, was made 
by loading the bridge over its whole floor surface with 
8 ins. depth of gravel. Its deflection was noted, as 
well as its subsequent recovery after removal of load. 
Some other tests with concentrated loads on four 
wheels were also made, which I do not remember. 

All the strain sheets, sections, specifications, condi- 
tions and record of tests, were matters of record at 
the time and are doubtless obtainable now, either at 
Pawtucket or through the office of Mr. Cushing, at 
Providence. They were considered ample and satisfac- 
tory at the time. 

I have been informed, mainly through the local press, 
that for some reason, I know not, parties are divided 
in Pawtucket. One is determined to condemn and sac- 
rifice the bridge, and the other is determined to have 
it put in proper shape and condition. I have declined 
heretofore to take sides or enter this dispute. The 
bridge is a fair sample of good practice to-day. Unless 
I mistake greatly the nature of the travel over it, I 
do not hesitate to say, that if properly adjusted and 
put in as good condition as it was originally, it will do 
good and safe service for many years to come. The 
crossing over of a heavy steam road roller might not 
be advisable, and is, I think, unnecessary, as there are 
other routes available; and as this seems to be one of 
the disputed points, it would seem foolish to sacrifice 
the bridge for it. I have not examined the bridge for 
many years, but I know it never was a cheap or a 
badly designed or constructed one, and the interests 
of l’awtucket were guarded and protected at the time 
by the committee and their consulting engineer. Re- 
spectfully yours, 

Chas. H. Parker, M. E., 
Late Chief Engr. Nat'l Bridge & Iron Works. 

Cambridgeport, Mass., June 24, 1892. 

(The long-span bridge which was built 18 to 25 
years ago, and yet compares favorably with the best 
practice of to-day, both theoretically and mechanic- 
ally, certainly ought not to be destroyed. It should 
be preserved as a remarkable mechanical prophecy. 
The load of gravel specified amounts to 60 or 65 
lbs. per sq. ft. No one can say that such a load 
was not and is not warranted by good practice when 
accompanied by an adequate rolling load. But it is 
the very lowest distributed live load which is war- 
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ranted by good recent practice, and for a 


near a large city should be at least ™)°) greater.— 


Ed.) ‘ ‘ 
rHE “BACK PILING” OF WATER BY DAMS AND 
OBSTRUCTIONS. 

Sir: T send you the following notice of a singular 
legal decision in which positive proof was ignored 
through an alleged want of expert evidence on the 
back piling of water. 

The opinion of Justice Putnam, handed down with 


his decision of the action of John B. Newland, of Still 
water, N. Y., and another agaiust the Hudson River 
Water Power & Pulp Co., dismissing the complaint, 
does not touch the law questions involved therein by 
the scientifico-legal claim that the defendant's dam 
“piled the waters’ of the Hudson by the obstruction of 
their dam back beyond the “ripple’’ that exists where 
the level of the pond reaches the natural current. In 
stead, he decides the action solely on questions of fact, 
by finding that the plaintiffs do not show by a prepon 
derance of evidence of expert engineers, ete., that such 
piling does exist, or, that if it does, it is occasioned by 


the fact of defendant's dam having been erected ‘The 
finding being for the defendant on questions of fact 


instead of a non-suit on questions of law, the matter ef 
a successful appeal therefrom appears quite doubtful 
“Paper Mill Journal,’ Nov. 20, 1800) 

In 1882 The Hudson River Water Power & Papet 
Co. erected a dam across the Hudson River at Mechai 
ieville, N. Y., under an act of the Legislature, In which 
was a that “the dam 
should be so constructed as not to interfere with the 
any water 
dam in 
Legislature, 


act there special provision 


Stillwater or invervening 
The plans for the 
exhibited before the 
structure 14 ft. high with a 
over 900 ft. in Jength. 

The dam the protest of the 
engineer in the employ of the company, is 16 ft. high 
with a reduced length of spillway. In addition to the 
increased sectional cbstruction in the main bed 4f the 
river, the constructed a dike 8S ft. high and 
about 800 ft. long across a meadow at the easterly end 
ef the dam, which was contemplated for an easement 
in time of extraordinary freshets. 

As a result of the obstructions to the natural flow of 
water in the rivers caused in ice jam, 
from a tributary stream, the Hoosac River, the Inter 
vening water power, the Howland mill, located about 
one mile above defendant's dam, became serfously in 
jured. A second freshet by the “back piling of water" 
carried this dam away and dismantled the entire mill 
property. Since this event there has been a continuous 


water power at 
power.”’ question, which 
called for a 


overflow of 


were 
spillway or 


as constructed, against 


company 


part by an 


inclined pond on the west side of the river, causing an 
increased depth of water over the Newland wheel pits 
at Stillwater, about two miles above defendant's dam. 
On the easterly side of the river below the entrance of 
the Hoosac ripples exist in the stream, but the rocks 
are never bare. Notwithstanding there is a fall of 
about 7 ft. to defendant's dam. 

On the trial of the case before Judge Putnam, which 
continued during two yeurs, it was clearly established 
by competent witnesses that the claims of the plain 
tiff Newland were correct, not only as to the flooding 
of the water wheels, but also of island property which 
entered into the complaint. No evidence was intro 
duced by defendant to disprove this, excepting by the 
theoretical statements made by their experts, who pro 
nounced the same “physically impossible.” 

Judge Putnam, in his findings, decides: that the plain- 
tiff, through two competent and reliable witnesses, 
whom he names, establishes the fact of the setting 
back of the water, but he follows this up with the 
most extraordinary statement that because the plaintir? 
did not show by a preponderance of expert evidence 
that the defendant's dam causes the trouble, he must 
decide against the plaintiff. Judge Putnam also says 
it was incumbent upon the plaintiff to show similar 
effects at other places. The defendant's counsel would 
not have admitted such evidence, which would have 
been clearly out of place—but as the back piling of 
water has commanded some attention recently, a few 
facts bearing upon this subject may be of interest. 

The dam at Troy, erected by the State, a structure 8 
ft. high across the Hudson River, is frequently obliter- 
ated from view, being entirely submerged.” This, the 
writer claims, is mainly, if not entirely due to the back 
piling of water caused by natural and artificial ob- 
structions in the river below the dam. The several 
small islands, the bridge piers and abutments, and es- 
pecially the quick bend and narrow channel of the 
river at the iron works, all contribute to set the water 
back over the dam. This back piling of water does not 
etop at the dam, but continues above the same in a 
descending or ascending plane, augmented by the ex- 
tent of the freshets. 

Back piling may be caused without obstructions in the 
river. During a long continued easterly blow,off of 
the coast of Long Island in the summer of 1888, 
which caused a rise in the bay at New York, the water 
in the Hudson was piled back to the Troy dam, caus 
ing an elevation of 3 ft. above its normal cendition. 

In 1882, the time the defendant's dam was being con- 
structed, surveys were made at Hewlet’s Landing, 17 



































































































































































































































































































































































































































































































































































660 


miles from the outlet of Lake George, and it was clear- 
ly demonstrated that an additional obstruction of 2 ft. 
elevation piled the water back over the meadows at 
the point named. 

In an action recently tricd at Ballston, N. Y., growing 
out of “drowned lands” surroanding Saratoga Lake, 
it was clearly shown that the lake has been gradually 
rising during the past few years. The defendant's ex- 
hibits were maps and profile showing that the waters 
of the lake (embracing an area cf 7 sq. miles), are held 
at ar elevation of over 4 ft. above its normal condition, 
and that the waters of Fish Creek, the only out- 
let of the lake, are piled back to the ontlet surface of 
the lake, describing a descending plane to the first dam 
on the creek below the lake. 

The waters at Niagara Falls were piled back in 1848. 
The winter of 1848 had been a severe one, and ice of 
unusual thickness had formed on Lake Erie. The warm 
spring rains of March loosened tbis congealed mass, 
and on March 29 a brisk east wind drove the ice far 
up the lake; about sunset the wind suddenly veered 
around and blew a heavy gale from the west; this 
naturally turned the ice in its course, and bringing it 
down to the mouth of the Niagara River, piled it up in 
a solid impenetrable wall. 

“So closely was it packed, and so great was its force, 
that in a short time the outlet to the lake was com- 
pletely choked up and little or no water could possibly 
escape.”” The water then piled back on Lake Erie. 

“To thorough appreciate this astonishing phenome- 
non, it should be remembered that the estimaied aver- 
age amount of water passing over the falls is 502,500 
tons per minute.’’ This condition of affairs lasted near- 
ly a whole day with scarcely any water passing over 
the falls. 

Returning to the case in question. There was no at- 
tempt on the part of the plaintiff to establish proof by 
expert evidence. It was shown, as the judge says, that 
there was positive and reliable proof on the part of 
the plaintiff that water has set back over the plain- 
tiff’'s wheels since the construction of defendant's dam. 
It did not require any “scientific legal evidence,”’ as 
mentioned in the “Paper Mill Journal,”’ to prove this; 
the Judge admitted that it was sufficiently established. 

This case has just been argued before the Court of 
Appeals. It is probable that it will be sent back for a 
new trial. 

Peter Hogan, C. E. 

Albany, June 10, 1892. 

(We have an article on this subject which we 
shall publish shortly.—Ed.) 


THE CAST TRON LINING OF THE HUDSON RIVER 
TUNNEL. 

S{r: Permit me to offer some remarks upon the ed- 
itorial under the above caption in your issue of June 
16, p. 609. 

It is quite true that the Hudson River silt is a much 
more difficult material than the soft clays of the St. 
Clair and Lake tunnels; not that it is more fluid, but 
by reason of its want of cohesiveness. The cast fron 
segments designed in London, with which the work 
was commenced, were made too light, as demonstrated 
by later experience, and their radial joints were not 
planed. In the portion of the tunnel built with these 
segments, fine cracks have occurred, not at the sides, 
but in the flanges of the key. A tie has been placed 
close under the key to restore the tensile resistance 
of the flange; and to prevent further distortion, a sec- 
ond temporary tie is inserted across the center of the 
ring. As soon as the weakness of the original seg- 
ments became apparent th? patterns were changed, 
the seginents were made much stronger, and _ the 
radial joints were planed. Although adding appre- 
clably to the cost, the planing of the joints has been 
quite as effective as any other modification in prevent- 
ing distortion and facilitating the erection of the 
rings. All cracks and deformations are confined to the 
portion built with the earliest segments. 

It is also true that the bending moments of the ring 
immersed in a fluid are due to the variations of press- 
ure from the top to the bottom, and are independent of 
the depth of immersion. But there is a tangential force 
in addition to the bending moment, a pressure which in- 
creases with the depth, and reduces the tension on the 
metal of the ring, wherever it exists. This is an im- 
portant consideration in the present case. 

Your diagram does not represent the relative pressures 
on the ring except for the depth*given. The greatest 
tension on the metal of a submerged ring is when the 
top of the ring is fair with the surface of the fluid. 

Cast iron is certainly not the best material to resist 
transverse stresses. But there are other requirements 
in the shell of a tunnel, and it will hardly be denied 
that a cast iron shell can be made strong enough. The 
earlier brick tunnel has a better form (elliptical) to 
resist the silt-presseure, and the brick work is of great 
thickness. It was probably subjected to tension at 
some points when first built. 

The vibration which, it is assumed, will be caused 
by the passage of trains, is referred to as a probable 
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source of danger. No vibration or tremor can be per- 
ceived due to any weights heretofore moved in the tun- 
nel, and the consideration of the great mass of the silt 
in which it lies, and of the normal pressure upon the 
tube (300,000 Ibs. to each lin. foot of tunnel), has en- 
couraged the belief that none will be caused by the 
passage of trains. Nevertheless, if vibrations should oc- 
cur, and if they should render the silt more fluid, the 
bending stresses would be diminished; not increased. 

Comparing the Hudson River and the St. Clair tun- 
nels. it is probable that the material in which the lat- 
ter lies is as soft as the undisturbed silt of the Hudson 
River. If that be so, the bending moments are some 
30% greater on account of its greater diameter. The 
moment of resistance of the cast iron shell is about 
the same as that of the Hudson Tunnel. The partial 
lining of brick or concrete does but little to stiffen it; 
no distortion has taken place. 

The new Blackwall tunnel is a very different affair. It 
lies in Thames ballast, through which water passes as 
through a sieve, and the difficulties are of another na- 
ture altogether. The diameter of the tunnel is more 
than a third greater than that of the Hudson Tunnel. 
Its section is nearly twice as large, and the work of 
the contractor involves the construction of considerable 
lengths of sewers disturbed by the approaches. The 
prices bid for it are no guide to the cost of the Hudson 
Tunnel. 

The most serious element of cost of the latter arose 
from the necessity to erect the shield 2,000 ft. from 
shore in an enlarged chamber constructed for the pur- 
pose. The cost was also increased by various accidents 
and difficulties, not likely to occur again with the ex- 
perience gained. Yet the sum received by the con- 
tractors has but little more than half the amount 
assumed to have been paid them. 


Wm. R. Hutton. 
New York, June 28, 1892. 


Since writing the foregoing I have been informed 
by Mr. Hobson that in the St. Clair Tunnel not the 


slightest tremor can be perceived during the passage of 
trains. 








THE ENGINEERING SCHOOLS OF THE 
UNITED STATES. 
Xi. 
THE MASSACHUSETTS INSTITUTE OF TECH- 
NOLOGY. 


Prof. Rogers’ draft of the “Objects and Plan” of 
the Institute of Technology (Oct. 5, 1861), while a 
long way in advance of the crude plans which had 
before existed for creating a scientific institution in 
the Back Bay lands, were a long way behind those 
which he was to form and announce as the “Plan 
and Scope” of the institution in 1864. The contrast 
between the two is most interesting, especially in 
the fact that most of the impracticable and objec- 
tionable features of the 1861 document had been 
quietly dropped by 1864, while the good features 
were retained and expanded. 

Prof. Rogers’ plan of 1861 was for a triple organ- 
ization of a Society of Arts, a Museum or Conser- 
vatory of Arts, and a School of Industrial Science 
and Art. Their relative importance, in his mind at 
that time, was stated to be in about the order given. 
Their actual importance was in inverse order. The 
“Society of Arts” was to be an association of grown 
men, who were to zealously devote themselves to 
the acquisition of further knowledge (which grown 
men rarely do) and to the dissemination of knowl- 
edge, which few men do for very long, except as it 
is their profession to do so. “‘As an important fea- 
ture of the plan” they were to establish a periodical 
which should “furnish a faithful record of the ad- 
vance of the arts and practical sciences at home and 
abroad; in other words, which should subserve the 
same function as Engineering News and three or 
four other privately conducted journals do at the 
present day. At that time none of these journals 
existed, nor did most of their prototypes abroad. The 
only scientific publication in this country worthy of 
the name was then the “Journal of the Franklin 
Institute,” the Franklin Institute being a body seek- 
ing to subserve the same functions as the proposed 
“Society of Arts.” Prof. Rogers expressed confi- 
dence that “a journal devoted to these objects, ably 
and powerfully conducted, would prove an invalu- 
able help in carrying forward the plans and promot- 
ing the success of the institute,” which is doubtless 
true. The difficulty was that journals managed 
through a “committee on publications,” controlling 
hired editors, were not likely to be “ably and power- 
fully conducted.” They never have been and prob- 
ably never will be. This feature, therefore, was 
wholly impracticable, though all the precedents there 
were rather tended to indicate its feasibility. The 
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impracticable nature of the rest of this part of the 
scheme will best be seen by quoting what the duties 
were to be of the tenth of the twelve technical com- 
mittees of the “Society of Arts,” that on “engineer- 
ing and architecture:”’ 

“To this committee will be referred all questions 
relating to the qualities and applicability of the ma- 
terials used in buildings or other structures; the 
survey, location and construction of railroads, ca- 
nals, bridges, reservoirs, aqueducts, paved avenues 
and tunnels; the arrangement and decoration of 
open squares, the planning and erection of dwellings 
and of buildings for commercial, manufacturing and 
educational or other public purposes, and, in a word, 
all the diversified works which come within the 
province of the architect and civil engineer, together 
with” some other things which we need not enumer- 
ate. 

Volunteer expert work of this kind, done in com- 
mittees of non-specialized societies, and done in gross 
for all sorts of subjects, and not for some particular 
subject to fulfill some special need, is necessarily all 
but worthless. Accordingly this branch of the work 
has never amounted to much, any more than has the 
similar work of the Franklin Institute. It is an un- 
reasonable dream to expect the contrary. Individ- 
uals inspired by some mission may thus sacrifice 
themselves, but not whole societies. The Institute 
“Society .of Arts” holds semi-monthly meetings, at 
which occasional important inventions like the Bell 
telephone are announced. They publish a thin year- 
ly pamphlet of proceedings which few ever see and 
fewer still read, and that is the end of their func- 
tions. 

The museum part of the scheme has also not come 
to much as yet, except in connection with the school 
of the Institute. The scheme for the museum, how- 
ever, was well drawn, and may be expected in time 
to materialize substantially on the lines skefched by 
Prof. Rogers, which were substantially those of 
several successful foreign museums, notably that of 
South Kensington, which at that time was a small 
affair compared with what it is to-day. 

The third part of the scheme, the industrial school, 
Prof. Rogers declares in the beginning that he is not 
yet prepared to outline definitely. He only seeks for 
‘its practical recognition in the beginning as an in- 
tegral part of our scheme, however imperfectly car- 
ried out.” He did in terms disclaim, however, any 
present intention to form what subsequently was 
formed, a thoroughly organized and complete college 
of engineering. “It will be seen from the peculiar 
character and objects of this department of the In- 
stitute that it could not interfere with the interests 
of the established schools of learning devoted to 
general literary and scientific education. Aiming to 
supply the industrial classes with a knowledge and 
training of which they are specially in need, and 
which it would be incompatible with the purpose and 
organization of the universities and colleges to at- 
tempt to provide, it would, we feel assured, com- 
mand the good wishes and active sympathies of 
these scholars and men of science who dispense the 
high instruction of those schools.” Not thus does 
the institution as finally organized take off its hat to 
the “high instruction” of any other scientific school 
whatsoever. Within its sphere (which is almost as 
broad as applied science) it aims to give as high iu- 
struction as can be obtained, and speaking broadly, 
and ignoring small distinctions, it may fairly claim 
to do so. This it does too by Prof. Rogers’ own 
advice and initiative, after three years’ more pon- 
dering on the subject. He then saw, what we be- 
lieve to be the truth, that a school may successfully 
give half knowledge to a few as an adjunct to giving 
full knowledge to those who seek it, but that a 
school which aims at giving half knowledge only to 
a multitude who would otherwise get none, though 
it insy seem to be subserving a useful function, will 
not command public interest and support. The 
school as outlined in this first pamphlet, while it 
had several splendid features which have been pre- 
served and made the final institute more successful, 
would never have been respected or respectable 
without further expansion of its scheme. 

It was to consist primarily of “schools,” the 
School of Design, the School +f thematics, the 
School of Physics, the School of Chemistry, and the 
School of Geology. The last only was to be a true 
engineering school, and that an imperfect one. Had 
the term then been a familiar one, it would have 
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been more accurately termed a schopl of mining 

than a school of geology. The “School 
of Design” was to be what is now known by that 
name, teaching all forms of industrial design for 
glass ware, pottery, iron, brass, paper, cloth; etc. 
This is a great and ever widening profession, but it 
has no considerable connection with the work of the 
polytechnic school, properly so called, and hence it 
gains nothing by being intimately connected with 
it. The desired School of Design now exists in Bos- 
ton (and badly needs a “South Kensington Mn- 
seum” in connection with it, as do the similar schools 
in other cities), but it is not a part of the Institute 
of Technology.* 

The schools of mathematics and physics were to 
be “necessarily limited to the simpler lines of in- 
vestigation,” and to “the humbler grade of prelim- 
inary attainment.” They seem to be outlined so as 
to cover potentially all departments of mathematics 
and physics, however, and the only error made 
seems to have been the effort to give too popular a 
character to them, could be made useful and accept- 
able to “the mechanic, engineer, architect and manu- 
facturer.” 

The School of Chemistry was to be substantially 
what it now is, except with more of a leaning 
toward mere artizan instruction, but in describing it 
Prof. Rogers lays down what was perhaps his great- 
est contribution to this and other polytechnic 
schools, viz., that “in this and the preceding depart- 
ments” personal training in analysis and experiment, 
in well-appointed and ample laboratories, was neces- 
sary for the best progress of the student. The idea 
was not in itself new even then; to-day it is a tru- 
ism; but in the extent to which it was practically 
recognized and applied the M. I. T. took the lead, 
and this had much to do with its early and great 
success. 

Such was the first scheme, designed in part for 
students in regular courses, but chiefly for “the far 
more numerous class who may be expected to resort 
to its lecture rooms for such useful knowledge of 
scientific principles as they can acquire without 
methodical study, and in hours not occupied by 
active labor.” In this last conception only (and 
some features naturally dependent on it) lay the 
seed of failure. It was promptly eliminated. The 
troublous days of the war prevented any further 
overt steps being taken until October, 1864, but 
when the “Scope and Plan” of that year appeared 
not a trace of the royal-road-to-a-little-knowledge 
conception remained. We shall not sketch the re- 
vised plan with the same particularity as we have 
the first one, for the simple reason that it is in all 
essentials the school as it stands to-day, and many 
of its details will better appear in our comparative 
summaries of certain facts, but in its main features 
it was as follows: 

The school was “to provide a complete course of 
instruction and training, suited to the various prac- 
tical professions of the mechanician (‘mechanical 
engineer’ then had an affected and unfamiliar 
sound), the civil engineer, the builder and architect, 
the mining engineer, and the practical chemist.” It 
was also to furnish special training for any related 
industrial pursuits, as it has done and does do to 
some extent. Special stress was laid on thorough 
laboratory instruction in physics, mechanics, chem- 
istry, metallurgy and mining, each student doing his 
own work for himself, and not merely standing by to 
see it done. To meet the needs of those in training 
as teachers and others, a general course in science 
was added to the scheme. The same six courses of 
instruction, carried on in all essential respects as 
Prof. Rogers suggested, remain the principal courses 
to this day, but five other courses have since been 
added, viz., one in natural history (1871), physics 
(1873), electrical engineering (1882), chemical en- 
gineering (1888), and sanitary engineering (1889). 
The relative importance of these several courses 
will appear later. We may note, however, that here 
as elsewhere mechanical and electrical engineering 
are rapidly growing in importance. 

In introducing general laboratories for the instruc- 
tion of individual students both in physics and 
chemistry the M. L. T. took a great step in advance. 
It proved a decided success in every way. The 
trouble and expense was not so much greater as had 





* The Institute has a certain financial and other con- 
nection with the Lowell School of Design, but it is not 
an intimate one. 
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been expected, and the result was even more satis- 
factory than was hoped. The example has been 
very extensively followed, so that it is now no nov- 
elty. In 1876 extensive workshops were introduced 
by President John D. Runkle, in further extension 
of Prof. Rogers’ original conception, and as an 
effect of the exhibit of the Russian technical schools 
at the Centennial. To further utilize these shops a 
subsidiary “School of the Mechanical Arts” was 
organized for artisans, but they are in active use 
for the engineering courses. 

The interesting question now arises: How was the 
money for all this work obtained? Chiefly from 
tuition fees and public subscriptions, partially from 
state aid and individual bequests. To complete the 
first (Regus) building which now stands on the books 
at $315,000, the state gave the land only, on condi- 
tion that $100,000 and the cost of the building 
should be secured by the Institute, which was done 
by public subscriptions. The state gave (in 1887-8) 
$100,000 clear and $100,000 conditional on the 
founding of 20 free scholarships and on the raising 
of another $100,000 by subscription, which was 
done. Some 12 years after President Rogers’ death 
in 1870, a movement for a “Wm. B. Rogers Me- 
morial Fund” of $250,000 was started, and also 
completed by subscription among the friends of the 
school. In all, nearly $1,400,000 has been given by 


Fig. 2. Ground Water Conduit With Pipe Sewer 


private citizens, mostly by small subscriptions. The 
largest single gift was a bequest of Mr. Richard 
Perkins in 1886 of $100,000, and the next largest a 
gift of $50,000 from Mr. Geo. B. Dorr in 1890. Dr. 
Wm. J. Walker and Ralph Huntington left some 
needed bequests in the early days of the school, 
which were used for buildings. The school has al- 
ways been pinched for money, and at the present 
time, out of its total revenue of $240,000, just three- 
quarters, or $180,000, is derived from students’ fees. 
The percentage has often been still larger. ‘The re- 
maining $60,000 is in part ($5,640) from the State 
Agricultural Fund (proceeds of one-third of the sum 
realized from the Agricultural College land grant, 
which Massachusetts managed very badly), in part 
($6,700) from sale at nearly cost of laboratory sup- 
plies and printed notes; in part ($3,441 last year) by 
small inroads on capital when needed, and the re- 
mainder (about $45,000 only) from interest on in- 
vested funds, rents, and some trifling miscellaneous 
sources. So late as 1888 the income from invested 
funds was only $25,000. The president's report weil 
says: “Such a dependence of a college of the first 
rank upon tuition fees is altogether unknown among 
the educational institutions of the United States. 
Many institutions, with cnly one-half or one-third 
our number of students, have twice or thrice the 
amount of our permanent funds!” 

The Institute now has, in round numbers, $800,- 
000 invested in five buildings, with $40,000 more of 
equipment in them, and has about $525,000 in ad- 
dition of invested funds, of which nearly half is the 
Wm. B. Rogers Memorial Fund. Besides the 
larger gifts already named, there are 15 other small 
funds bearing the names of individuals, ranging 
from $5,000 to $25,000. In the main, however, the 
invested funds have come from multitudes of small 
subscriptions, made possible only by an earnest and 
general interest in the work for which the M. I. T. 
was founded. 

Such a record is quite without parallel. It is one 
of the most honorable pages in the history of Boston 
and of Massachusetts. It goes without saying that, 
however much credit one man may deserve as the 
soul of the whole project in the formation period, 
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dozens and hundreds, not to say thousands, must 
have given earnest and persistent effort. It is im- 
possible to read the story without feeling encouraged 
at such a splendid display of public spirit; without 
saying to oneself: “Well done, good and faithful 
servants.” The state and the public will in the end 
add also: “Ye have been faithful over a few things; 
we will make you ruler over many things.” The 
Massachusetts Institute of Technology may never 
have a superfluity of means, but until the spirit of 
its management has changed it will never be per 
mitted to languish for lack of money. 


A NEW DEVICE FOR CITY SUB-SOIL DRAIN 
AGRE. 

The two accompanying cuts show very clearly 
the working of a “ground water conduit,” just pat 
ented by Mr. Stephen E. Babcock, C. E., Chief 
Engineer of the water-works of Little Falls, N. Y 












Ground Water Conduit With Brick Sewer 


Fig | 


Fig. 1 shows the device applied to an egg-shaped 
brick sewer, and Fig. 2 to an ordinary pipe sewer. 

The device is designed to keep the ground water 
at a permanent level or at one varying between 
fixed limits. The water seals shown in the draw 
ings are designed to prevent gases from passing into 
the soil, and the flap valve to prevent the discharge 
of sewage into the ground. 

The devices are placed right and left, alternately, 
so as to drain the ground each side of the sewer 
more perfectly. They are placed as near together 
as local conditions seem to require. 

This method of removing ground or sub-soil water 
is held to be superior to tile drains with open 
joints or any other method where the passages for 
the water to enter the pipe are liable to be stopped 
with earth, or where earth may enter the pipe and 
clog it. 

All things taken into account, it is not quite clear 
to us how this device can make a specially good 
record in service, as there are certain difficulties 
and disadvantages which at first sight seem serious. 
Still, experience might disprove some of these at 
least. Mr. Babcock is a well known hydraulic en- 
gineer, and has, doubtless, studied the pros and cons 
of his device with much more care than we, and 
for certain places and sewers it may prove to have 
a legitimate and useful field. The fundamental diffi 
culty besides that of expense would seem to be 
the uncertain action of the flap valve. 


THE IRON WHARF AT FORT MONROKR, VA.* 


The iron wharf at Fort Monroe, Va., was built in 1888 
89, and is located on the site of the old wooden wharf, 
at the terminus of the roadway passing in front of the 
Hygeia Hotel. It is built on hollow cylindrical cast 
iron disk and screw piles (the latter having wooden 
bearing piles), spaced 14 ft. c. to c. in each direction, 
and braced by two systems of horizontal bracing of 
steel and wrought iron. The floor beams, resting on 
the piles, are steel I-beams, and the floor jolgts and 
‘planking are of pine. The floor is 7 ft. 11 ins. above 
low tide, and its area is about 68,500 sq. ft. A fender 


ot — 4 a paper by rae Ww. Dunklee, read 
convention ¢ American Soci 
Civil Engineers, June, 1892. — 
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system of wooden piles and lumber strrounds the outer 
faces of the wharf. 

The wharf extends from the shore in a southerly di- 
rection to a depth of 20 ft. at low tide on the edge of 
the channel of Hampton Roads. The extreme length 
from the shore is 332 ft. The width at the shore and 
for a distance of 42 ft. is 56 ft., increasing to 258 ft. at 
a distance of 154 ft. from the shore, and the outer cor- 
ners are cut off diagonally, so chat the width along the 
channel front is 154 ft. These diagonals have a front- 
age of 59 ft., and were planned in this manner to facili- 
tate the landing of steamboats during adverse conditions 
of the wind and tide. 

It was at first proposed to build the wharf on wrought 
iron piles with cast iron disks, similar to those used in 
the construction of the Coney Island and other ocean 
plers along the coast. Upon making borings at the 
site, however, it was found that near the outer limit 
of the wharf area, in depths of 20 ft. at low tide, the 
stratum of sand was but 5 ft. thick, while below this, 
mud was found to a depth of 50 ft. or more below low 
tide. While the thickness of the stratum of sand 
gradually increases as the water shoals, it was not re- 
garded as affording a sufficient or safe bearing for 
disk piles, outside the 10-ft. curve, particularly in view 
of the mud beneath and the shifting bottom above. 
it was, therefore, decided to use in depths of more than 
10 ft. a hollow screw pile, resting on and encasing 
a wooden bearing pile, previously driven and cut from 3 
to 4 ft. above the bottom. Owing to the required shape 
of the iron piles the use of wrought iron was impractica- 
ble, and cast iron was therefore adopted. In depths of 10 
ft. or less a cast iron disk pile was used. The cast 
iron was close grained, hard, white metal, intended to 
be without combined carbon, and of a character which 
would best resist the action of salt water, not exces- 
sively brittle and which would satisfactorily bear drill- 
ing. All castings were coated inside and outside with 
coal pitch and oil, by the Angus Smith process, as used 
for water pipe. 

The disk piles are hollow cylinders of cast iron, with 
a diameter of 8 ins, inside and 10 ins. outside, the iron 
being 1 in. thick. At the foot of each pile is a disk 3 
ft. in diameter and 1.5 ins. thick. cast with and form- 
ing a part of the pile, the distribution of weight from 
the pile to the disk being secured by means of eight 
brackets or ribs, 1 in. thick. On the underside of the 
disk is a 2-in. nozzle, cast with four 1-in. ribs. At the 
top of the pile is a circular flange or cap 2 ft. diameter 
and 1.5 ins. thick, cast with four ribs or brackets 1.5 
ins. thick on the under side. The thickness of the iron 
of the pile is 1.5 ins. for a distance of 12 ins. below this 
cap. To the cap the floor beams and upper bracing 
are secured. Piles intended for depths of 7 to 10 ft., 
and which, if cast in one piece, would exceed 20 ft. 
in length, were cast in two sections with flanges 20 ins. 
diameter and 1.5 ins. thick. Each flange has a circular 
opening through the center, 8 ins. diameter (being a 
continuation of the inner surface of the pile cylinder), 
and is provided with eight brackets 1-in. thick. Bolt 
holes were drilled through the flanges, and in both 
disk and screw piles the abutting surfaces of the flanges 
were planed and the two sections bolted together with 
wrought iron bolts, red lead being used to make a tight 
joint. Eight 1 or 1%-in. bolts were used in bolting the 
sections together, and all bolts were painted with two 
coats of iron ore paint before being used. 

In the center of the cap of each two-section disk pile 
is a circular opening 4 ins. diameter. In the one-section 
disk piles this opening is made 8 ins. in diameter to 
permit the removal of the core bar. The disk piles were 
sunk by nieans of the water jet without special diffi- 
culty, except where logs or piles were encountered. 
The disks are about 6 ft. in the sand. 

The screw piles were generally cast in three sections. 
The lower section, which rests on and encases the 
wooden bearing pile, is 8 ft. long, 13 ins. interior 
diameter, and 1 in. thick. At the top of this section is a 
flange 24 ins. diameter and 1.5 ins. thick, provided with 
eight supporting brackets, and in the center of this 
flange is a 4-in. circular opening. About 1 foot above 
the lower end of this section of pile are two screw-pile 
blades, with a maximum diameter of 32 ins. The blades 
are 2.5 ins. thick at the junction with the pile, and %-in. 
at the edge of the blade. The middle thickness and sec- 
tion is 8 ins, diameter, and has a similar lower flange 
with a 4in. opening, corresponding to the opening in 
the upper flange of the lower section. The upper end 
of the middle section is provided with a circular flange 
20 ins. diameter and 1.5 ins. thick, with eight brackets 
1 in. thick and having an 8-in. opening in the center, 
the full inner diameter of the pile. The variations in 
the depth of water were provided for by varying the 
lengths of the middle section by multiples of 1 ft., the 
length ranging from 7 to 17 ft. The upper section of 
the pile is similar to the middle, with a flange on the 
lower end 20 ins. exterior and 8 ins. interior diameter 
and 1.5 ins. thick. The top of the upper section has a 
flange or cap 24 ins. in diameter and 1.5 ins. thick to 


receive the steel floor beams and upper bracing, as 
with the disk piles. The upper sections are all 6 ft. 
9 ins. long. On piles other than those to which the 
lower system of bracing is attached, the upper and mid- 
die sections are cast in one piece, where the length of 
such combined section does not exceed 20 ft. 

The wooden bearing piles were of pine, creosoted 
with 12 Ibs. of coal tar creosoting oil per cu. ft. They 
were 10 ins. diameter at the smaller end, and the por- 
tion of the pile to be encased by the iron screw pile was 
worked down so as to be 12 ins. in diameter and per- 
fectly straight. The length of pile to be so covered 
after the pile had been driven and cut off was 8 ft. 
It was necessary that the piles should be driven ex- 
actly 14 ft. ce. to c., and perfectly true to line. The 
use of a floating pile driver was therefore inadmissible, 
and a land pile driver was used, supported on a false 
work of temporary piles and stringers, the temporary 
piles being afterward withdrawn. The bearing piles 
were driven to a refusal equivalent to 1 in. for a ham- 
mer weighing 2,200 Ibs. and falling 15 ft. The length of 
pile required was generally 50 to 60 ft., and the length 
in the ground ranged usually from 20 to 30 ft. Each 
pile was cut off by a circular saw at the proper depth 
to receive the cast iron pile, this being about 4 ft. 
above the bottom of the bay. The, sections composing 
the screw pile having been bolted together, the iron 
pile was carefully lowered and set in place over the 
wooden pile, until the lower or screw section rested on 
the sand. Wooden levers were then attached to the 
cap and the pile screwed down into the sand until 
the flange at the top of the lower section came to a 
firm bearing on the top of the wooden pile. It was 
found that during this operation the sand worked up 
between the wooden pile and the inside of the iron pile, 
and, accumulating at the top of the wooden pile, pre- 
vented the flange from reaching its true bearing. In 
order to obviate this difficulty, the water jet was em- 
ployed to force out the sand. To prevent the corrosion 
of the interior of the piles by salt water, they were 
filled with concrete composed of 1 part Portland ce- 
ment, 2 parts sand and 3 parts pebbles. The open- 
ing thrcugh the lower flange was first closed with neat 
Portland cement placed in small bags and forced down 
so as to cover the hole. After the cement paste had 
set, the water was pumped out of the interior of the 
pile and the concrete put in. 

The floor beams are 12-in. steel I-beams, weighing 
56.5 Ibs. per ft., in lengths ranging usually from 14 
to 28 ft. They were laid parallel to the longitudinal 
center line of the wharf in order that, acting as struts, 
they might better resist and distribute the shocks 
coming against the outer face of the wharf, which it 
was assumed would be the greatest to be resisted. 

Beyond the distance of 126 ft. from the shore the 
steel beams are secured to the caps of the piles by 
means of four %-in. bent wrought iron plates, two on 
each side of the beam; each pair secured to the beam 
by four 144-in. bolts, and each plate secured to the cap 
by two 1%-in. bolts. At joints the beams were con- 
nected by two 5¢-in. fish plates and four 1%4-in. bolts, 
passing through the webs. All joints came on the cen- 
ters of piles and, as a rule, adjacent beams break joint 


by a panel length of 14 ft. 


The upper system of bracing extends over the entire 
wharf. The tops of the piles are connected by 8-in. 
steel I-beams weighing 30 Ibs. per ft. laid at right angles 
to the floor beams. These beams abut against webs 
of the 12-in. floor beams and are secured to the caps 
of the iron piles by plates and bolts. The four piles 
forming the corners of a bay or square are connected 
by two 1%-in. round wrought diagonal tie rods 
with eyes, attached to the caps of the piles with 1%-in. 
bolts. Each rod has a turnbuckle. Midway of the bay 
a transverse 7-in. steel I-beam weighing 25 Ibs. per ft., 
connects and gives lateral support to the webs 
of the floor beams, the connection being similar 
to that of the 8-in. beams. On the south front and the 
diagonal corners of the wharf 12-in. steel I-beams re- 
place the 8-in. beams, and form the iron front of the 
wharf. In order to resist the severe strains and shocks 
coming aginst these corners additional iron piles have 
been put in, and diagonal 12-in. I-beam struts used 
in place of the tie rods. Oak struts are used for two 
panel lengths from the shore. 

The I-beam form of strut was adopted as best meet- 
ing all the requirements of the case both as to limited 
area of exposed surface and facility of connection with 
the iron piles and floor beams. All wrought iron was 
thoroughly painted with iron ore paint. The system 
of lower bracing is put in on the threé outer bays (at- 
taching to four rows of piles), on the sides of the wharf, 
and on the five outer bays (attaching to six rows of 
piles) on the south end of the wharf. The system con- 
sists of longitudinal and tranverse lines of iron struts, 
weighing 16.15 Ibs. per ft., and diagonal 114-in. round 
tie rods (with turnbuckles), all bolted to the lower 
flanges of the upper section of the piles. On the bays 
near the diagonal corners, where extra iron plates are 
placed, diagonal struts are substituted for ties. 


The floor joists are of 4x14-in. heart pine lumber 
laid transversely, resting on and notched down 2 ins. 
over the steel floor beams. They are spaced 2 ft. apart, 
c. to c., and on the outer bents are secured to the floor 
beams by wrought iron straps to prevent lifting from 
the action of the wind and waves during storms. Near 
the south face of the wharf the joists are 8x 14 ins. 
and spaced 3 ft., c. to c. The planking is 3-in. heart 
pine plank laid at right angles to the joists and spiked 
thereto with 6-in. cut spikes. All floor joists have 2 x 3- 
in. cross-bridging at intervals of 4 ft. 

To prevent injury to the iron piles from the striking 
of steamers against the wharf while making landings, 
a wooden fender system or extension, about 10 ft. in 
width, was built around the five most exposed faces of 
the wharf, It consists of creosoted pine piles driven 
about 10 ft. apart, and on lines 10 ft. from the faces of 
the wharf, with a 12 x 12-in. oak cap drift-bolted to the 
piles. Floor joists of 4 x 14-in. pine lumber rest on this 
cap and extend back to the main wharf, the space be- 
ing floored over with 3-in. plank. Directly above the 
cap a 12x 12-in. oak back log is placed, projecting 3 
ins. above the wharf, bolted down through the cap with 
1-in. bolts. Along the face of the wooden extension 
are bolted two 10 x 12-in. oak fender timbers, the lower 
bolted to the cap and the upper to the back log with 
1-in. bolts spaced 2 ft. apart. Inner fender timbers from 
12 x 12 to 12x 16 ins. are bolted to the face of the iron 
wharf proper, to protect the iron work in case a steamer 
cuts its way through the outer fender. 

The fender piles are of oak, driven in groups of three 
at intervals of about 20 ft. long the outer front of the 
fender system, bolted together and to the caps with 1-in. 
bolts, also secured from movement by 8x 8-in. oak 
“chocks.”’ At the six salient angles of the wharf 
larger groups of about 15 fender piles each were driven 
and bound together by means of 1-in. galvanized wire 
rope. These large groups are intended to resist the 
great stress resulting from the partial turning of a 
steamer against the wharf. Sixteen mooring piles are 
driven at convenient points near the outer edge of the 
wharf and braced to the wooden floor system. 

At the shore end of the wharf a bulkhead was built 
of a continuous row of wooden piles capped with a 
12x 12-in. pine timber, the cap being drift-bolted to 
each pile by 1-in. square drift bolts, each 2 ft. long. 
The filling behind the bulkhead is sand. 

There is a building 98 x 42 ft. on the wharf, and the 
middle third, 32 ft. 8 ins. long, has two wings facing 
east and west, each projecting 10 ft. A canopy 10 ft. 
wide extends from these central wings around the 
south end of the building. This building provides two 
store rooms 41 ft. 6 ins. x 32 ft. and 32 ft. x 62 ft., two 
waiting rooms 20 x 20 ft. and two office rooms 
11x20 ft. The framing is of Virginia pine and the 
roof trusses of Georgia pine, wrought iron being used 
for tension rods. The exterior rough sheathing is of 
Virginia pine and the siding of cypress. The waiting- 
rooms and offices are finished in Georgia pine and pro- 
vided with fire-places. 

The quantities of material, etc., used in the con- 
struction of the wharf (not including the building), and 
the contract prices for the work complete were as fol- 
lows: 


Cast iron piles, number... 331 
Cast iron piles, weight... .1.287,079 


‘ Ibs. 4% cts. per Ib. 

Wrought iron and steel. 719,340 lbs. 5 cts. per Ib, 

{= 24 and 
Creosoted wooden piles. 368 .... $30each. 
Fender piles, number,.... ID -scks $10 each. 
Mooring piles, number.... Oe cee 0 each. 
Pine lumber............... 285,793 ft, B. M. per M. 
Oak lumber......... ... --. 30,124 ft. B. M. per M. 
GOOG 5 isc ccc cccaes nee 151% lin. ft. 


The cost of the wharf, exclusive of the building, was 
$121,306.41; the contract price for the building was 
$7,439.67; and the total cost (exclusive of engineering 
and contingencies) was $128,746. 

The work ‘was under the charge of Lieut.-Col. Peter 
Cc. Hains, U. 8S. Engineers, and Mr. John B. Dunklee 
was the principal assistant engineer on this and other 
work in Colonel Hains’ charge. The inspector of 
construction was Mr. James Ware. The contract for 
the wharf proper was let to the Groton Bridge & Mfg. 
Co., of Groton, N. Y., and for the wharf building to 
Dorden & Ashe, of Hampton, Va. 








THE TITAN CRANE AT LEIXOES, PORTU- 
GAL. 


In constructing the jetties for the port of Leixoes, 
near Oporto, Portugal, Messrs. Duparchy & Bartisal, 
the contractors, used the crane described and illus- 
trated in “Le Genie Civil” of March 26, 1892, from 
which journal the following account is taken: 

With this machine concrete blocks weighing 50 
tons were placed at a distance of 95 ft. from the 
center of rotation, and smaller blocks aggregating 
15 tons, in carriages of the sam weight, were placed 
144.3 ft. from the same point. The revolving por- 
tion of the crane has a total length of 225.5 ft., with 
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In handling the loads the engine makes about 
revolutions per minute, though this is increased to 
following 


what may be called a jib 150.8 ft. long. The two 
braced girders forming the moving part of the crane 
are 6.56 ft. apart on centers, 18 ft. deep at the 
center, 2.62 ft. deep at the end of the jib and 10.17 
ft. deep at the rear end. The top chords of the jib 
are 30 ins. wide and carry the track for the carriage 
carrying the load. The counter weight on the inner 
end of the crane is masonry resting upon a strong 
metal floor. 

The turntable is supported on a strong carriage 
and revolves upon a double circular track 30.18 ft. 
in diameter. The four beams supporting the turn- 
table are 4.6 ft. deep and 34.1 ft. long on the side, 
to which are riveted the legs of the carriage. The 
two circular tracks are 2.3 ft. apart on centers and 
the rails are trapezoidal in form, 2 ins. high and 6.4 
ins. wide. These tracks are carried on circular 
beams securely tied to the outer frame and braced 
against torsion. The cast steel wheels are each 32 
ins. in diameter, 7.2-in. wide on the flange, and are 
arranged in four groups of four wheels each. 
mounted in forged steel frames in such manner as to 
assure a distribution of the load. Each pair ot 
wheels has its own beam, and the two beams in one 
group carry a third beam which articulates with a 
casting firmly fixed to the revolving part of the 
crane. 

The wheels under the carriage, for running the 
crane in and out, are arranged in eight groups of 
fours and coupled together as described above. 






Va 








FIG, 2. 


Each wheel is 2.8 ft. in diameter and 5.4 ins. wide 
on the rim. These wheels are operated by linked 
belts run by a small engine carried on the frame of 
the carriage. These wheels are cast iron with a 
steel tire, and the balanced mounting operates ad- 
vantageously in overcoming any inequalities in the 
track. 

The main motor and mechanism for turning the 
crane and hoisting and moving the load is located 
upon the upper part of the crane itself. The en- 
gine has two 11.2-in. cylinders with 20 ins. stroke, 
and is about 30 HP. All the handling of the load 
is done by intermediary conical friction gear with all 
the levers under the control of a single operator. 
The large chain drum for lifting is operated directly 
by an endless screw gearing into a wheel fixed to 
the end of the drum and provided with helicoidal 
teeth. The moving of the load on the girders is ac- 
complished by means of two linked belts, attached to 
the carriage and passing over two return pinions, 
one at the end of the jib and the other near the 
motor. Both the mechanism for lifting and moving 
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the load is geared to two speeds, in the proportion of 
1 to 2%, and used as required for handling the 50- 
von or the 30-ton loads. 


FIG. 1. 







2y, 







a ee 





u 


+ 


eee 
tt 


J ce 
Rin Berne 


{ 


head and Tamer 882 


Fig. 7. 


Load Diag-am. 


The carriage for the load is made of wrought iron 
and has four cast steel wheels, each 34 ins. in di- 
ameter. The pulleys of the lifting chain are 4.1 ft. 
in diameter, with steel axles and bronze bearings. 
The carriages upon which the blocks are carried to 
the crane are handled by a steam capstan operated 
by a special engine placed upon the inner side of 
the main rolling carriage. 


«a ~~. £668, Bloens SF 45 Tonnes Aas 


80 revolutions without load. The rates 
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ELEVATION AND PLAN OF TITAN CRANE AT PORT OF LEIXOES, PORTUGAL 


of speed for the several movements are given, with 
50-ton blocks: 


palsing the load 7 ins. above the ground... .. .30 secs. 
Lowering to a depth of 25.3 ft...........+5+-- oO * 
Raising the hook, empty............... cxeest = 
Hooking and unhooking.................0.06- Ino l** 
Total time, 16m. 20s................. , «+ 980 secs. 


The movement of the load back and forward and 
the turning of the crane consumes about the same 
time as it does to raise the empty hook, as follows 
for 50-ton loads: 


Lifting 7 ins. above the ground................ 10 secs. 


Shifting load forward 93.4 ft................ 95 
I Gir eR iid 4 sek tia Be ik dig0d Silad&’ e's 5 
Return of empty carriage...............2.0.- gn 
Lowering carriage on jetty.................. —-™ 
Hooking and unhooking...................045 qs" 
UNE, WN a iknenesé Reuceansten?oeenecn 240 secs. 











Recent explosions of gas in St. Louis sewérs near 
the river front have been found to be nut due to leak- 
ing gas mains, but to gas generated from decuying 
matter in the sewers and prevented from escaping by 
the bigh water in the river. 
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ELECTRICITY AS A MODE OF MOTION. 


The impetus which has been given to the modern 
industrial arts by the practical application of elec- 


tricity bids fair to be rivaled by the impetus given to . 


physical science through investigations of electricity 
and magnetism and their relations to other forms of 
energy. The results of recent researches in this di- 
rection are admirably summed up by Prince Kropot- 
kin in the “Nineteenth Century” for May in an 
article on “Recent Science,” from which we extract 
the following: 


‘The interest awakened some three years ago by the 
novel and startling experiments in electricity made by 
the Karlsruhe Professor Hertz is still maintained. They 
not only confirmed the long since suspected connection 
between electricity, magnetism, light, and radiant heut; 
they also gave a new impulse to speculations as to the 
structure of matter altogether, and the modes of trans- 
mission of energy. Numerous works on these sub- 
jects, all more or less connected with the Karlsruhe 
researches, are continually appearing, and in order to 


appreciate them we are bound to revert to the starting- 





Fig. 3. Section AB; Titan Crane, Leixoes, Portugal 
point—-Hertz’s experiments themselves. The best means 
for mastering a new branch of science, it has been re- 
marked, is to study its nascent state. 

When a moving body—say, a billiard ball—strikes 
another body at rest, and, imparting to it part of its 
energy, sets it in motion; when the waves, originated 
vn the surface of a pond by a falling stone, spread in 
wider and wider circles, and finally begin to rock 
a plece of wood that was quietly floating in a corner of 
the pond; or when a tuning-fork communicates its vi- 
brations to another fork at a certain distance—we May 
not be able to trace all the complicated movements of 
the two balls, the water of the pond, and the air; but 
our mind is satisfied to some extent as to the mamer 
of transmission of energy from one ball to the other, 
from the stone to the piece of wood, and from the 
sounding-fork to the other fork. Again, when light or 
redient heat is transmitted through the interstellar 
space, or through the vacuum obtained in a glass tube-- 
that is, through space in which we detect almost no 
traces of ponderous matter (matter acted upon by gravi- 
tation)—we explain the transmission of the luminous and 
heat energy by making a plausible supposition; we as- 
sume that besides the matter which constitutes the solid, 
liquid and gaseous bodies, there is some other matter, 
or rather some other still more attenuated condition of 
matter, inseparable from the former, which we call 
ether; and we assume that the displacements of the 
particles of ether (vibrations, or, maybe, other changes 
of state) are the medium for the transmission of luiui- 
nous and heat energy. It was quite natural, therefore, 
to suppose—and it-~was supposed—that the transmission 
of electro-magnetic disturbances is effected in the 
same way; that they also produce vibrations, or some 
other changes in the usual conditions of the particles 
of the surrounding” ether; and that these changes, or 
vibrations, are transmitted in all directions from one 
particle of ether to the next, at some measurable 
speed—the speed of transmission probably being not 
much different from the speed of transmission of light 
snd radiant heat, which is about 180,000 miles in a 
second. 

However probable this hypothesis, physicists had 
hitherto failed to confirm it. Maxwell advocated it 
chiefly on theoretical grounds, but decisive experiments 
were wanted; and although Siemens had once measured 
the speed of transmission of electricity, and found it 
not very different from that of light, (a) his measure- 
ments were still considered as uncertain. Now came 
Hertz with his ingenious experiments. He applied 
a method which had proved most useful in studying 
sound. When a tuning-fork is set vibrating, its vibra- 
tions alternately condense and rarefy the surrounding air 


(a) 200,000 te 260,000 kilos. in a second; the velocity 
of light being about 300,000 kilos, 
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mitted by the air in all directions; we may call them, 
by analogy, waves. Now, if these waves meet any- 
where a reflecting board, they are sent back, in the 
same way as the waves of the sea are reflected by the 
wall of a quay. But they may be sent back so that 
each reflected condensation meets on its back journey 
with a new condensation coming from the fork, and in 
that case the sound is reinforced; or, each reflected 
condensation meets with a rarefaction, and in this case 
both actions neutralize each other—the sound is 
weakened. So that, if we slowly approach our reflect- 
ing board to the fork, there will be places where the 
board reinforces the sound (condensations meeting with 
condensations), then weakens it, and then makes it 
louder again, although the board is moved all the time 
in one direction, toward the tuning-fork. 

Of course, things are not so easy with electricity. 
There is no great difficulty in producing alternate elec- 
trifications of the surrounding ether which would cor- 
respond to the alternate condensations of the air, but 
they must follow each other with a tremendous rapidity. 
In fact, if the tuning-fork makes, say, 1,000 vibrations 
in the second—the speed of sound in dry air being but 
1,100 ft. in the same time—a condensation will only 
have traveled little over one foot before a new con- 











Fig. 6. Moving Machinery; Titan Crane, Leixoes, 
Portugal. 


densation follows it. The ‘‘waves’’ of sound will be 1.1 
ft. long. But if our electrical charges also succeeded 
each other with a frequency of no more than 1,000 
discharges in a second, the electric wave (supposing that 
it spreads at the rate of 180,000 miles in a second, like 
light) would have traveled 180 miles before a new wave 
would be originated by the next discharge. And waves 
of that length are not easy to deal with. So that, in 
order to obtain waves of a reasonable length—follow- 
ing each other at a distance of say, 35 or 40 ft.—Hertz 
had to produce discharges alternating 30,000,000 times 
in a second. (b) So he did. He obtained such rapid 
discharges for very short intervals of time, and thus 
he could measure the distances at which the electrical 
waves followed each other. A reflecting board, and 
some means of detecting the loops and nodes,’ i. e., the 
places where the waves reinforce or extinguish each 
other, were the next requisites. 

A reflecting board was readily made out of a sheet 
of zine, 10 to 12 ft. square. As to the “detector,” = 


“(b) 30,000,000 times 35 ft. would make 180,000 miles. _ 
#4 


and both rarefactions and condensations are trans- 
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Hertz chose, out of the various means at his disposal, 
a brass wire, provided with two knobs and bent into a 
ring, which could give sparks when it received electric 
waves of a certain length. (c) With these three instru- 
ments—the vibrator, the screen, and the detector—the 
experiments could be carried on, and they proved at 
ence the close connection existing between the phe- 
1omena of electricity and light. 

As soon as sparking began in the vibrator, and the 
detector was approached to it, sparks began to jerk be- 
tween the knobs of the latter; but they disappeared 
as soon as the screen was interposed between the two— 
the ‘‘waves” being interrupted in this case. On the 
contrary, when the screen was placed immediately be- 
hind the detector, strong sparking followed; if it was 
removed about 18 ft., the sparking ceased—the direct 
and the reflected waves extinguishing each other; but 
when the screen was moved away for another 18 ft., 
sparking reappeared—the two waves reinforcing each 
other, and so on. In short, the phenomena were ex- 
actly like those which would be noticed if a tuning- 
fork, a reflecting board, and a resonator were used. 
It was thus proved that each electrical discharge pro- 
duces some disturbance in the surrounding space; 
that the disturbance is transmitted, through the ‘‘non- 
conductive” air, exactly as luminous or sound vibrations 
are transmitted; and that electricity is propagated, 
like heat and light, at some finite and measurable 
speed. Of course it would not be possible to give here 
the tedious processes by which the measurements were 
made, nor to tell the difficulties, the doubts, and the 
seemingly contradictory facts which were met with in 
the way; although dating from yesterday “Hertz’s ex- 
periments’ have already a whole history. Suffice it 
to say, that the velocity of electricity, both in the 
air and the conductive wires, proved to be very near to 
that of light, namely about 180,000 miles in a second. 

This may be considered as the first part of the ex- 
periments. The second part is even more interesting, as 
it disclosed further analogies between electro-magnet- 
ism and light. Light is transmitted by some bodies, 
and is reflected by other bodies. Electro-magnetic 
waves behave in the same way; a plate of zinc acts 
upon them as a mirror and sends them back, but they 
pass through a wooden door just as light passes through 
a window plate. Hertz could send them into the next 
room through a shut door. If we put a red-hot iron 
ball in the focus of a parabolic mirror, we may make it 
light a match adjusted in the focus of another. para- 
bolic mirror which is placed at the other end of a 
room. Electricity behaves in the same way; we can 
send beams of electrical oscillations by means of a 
parabolic mirror, and intercept them at a distance by 
another mirror and send them into its focus. If we in- 
terrupt the initial discharges in a certain way—as they 
are interrupted in the Morse alphabet—we shall trans- 
mit electrical signals and have a telegraph without con- 
necting wires. Light is refracted by transparent bodies 
if they have the shape of a prism or a lens; and by 
means of a big prism of pitch Hertz refracted the 
electro-magnetic “rays;’’ he could bend them, and 
send them under a right angle to another room. Re- 
flected light can be polarized, and_ electro-mag- 
netic “rays’’ are polarized, too. In short, Maxwell’s 
hypothesis as to the identity of light and electricity 
is fully confirmed. Both are disturbances (vibrations, 
or whatever they might be) in the usual state of ether 
which are transmitted like all other kinds of energy— 
like the energy, of the billiard ball, the stone, and the 
tuning-fork, of which we spoke at the beginning of this 
chapter, that is, from one particle to the next. 

So we finally part with the mysterious “electric 
fluid,’’ just as we parted, thirty years ago, with the 
“caloric fluid,’’ and we simply have before us a separate 
mode of energy. When the waves of ether have lengths 
of from ocvweo LO yoddseo parts of an inch, we have 
chemical energy; when they follow each other at dis- 
tances of from reddoos to ysdoo parts of the inch, 
our eyes see them as light; when they grow to hiss 
parts of the inch, we see them no more, but we feel 


(c) To attain a ie 


id oasccation of alternate 
electrifications, Hert: he tet two brass plates, 12 ins. 


square, to each of which was attached a thick wire, 
about 2 ins. long, terminated by a brass knob. The 
distance between the two knobs was very small—less 
than 0.1 in. When the plates were electrified by an 
induction coil, a series of sparks jerked from one knob 
to the other, bg change rapidly passing forward and 

backward and giving very rapidly alternate aie. 
charges. This was the Sevibrator. ” As to the ‘detector,’ 
or “resonator,” it consisted of a thick wire, the two 
ends of which were provided with brass knobs, and the 
length of which was taken so as to suit the oscillations 

in the vibrators. The wire being bent into a circle, 
its two knobs were brought very near to cath other, 

at reception 





so as to show the of the feeblest 
electric wave. (Si iberich’ er Berliner Acad. 
~. an — a b. 9, a . It hardly needs 
adding ng en 

or the a tus Sen teeta ed sta > 
and that the resonator was mov; ead of it. For 
more details see an eer in the last 

of Th. Pree) s “Theory of Light,” London 1890. 
general rea 


consult the vi good papers in 
“Nature,” Maret 5 and 14, 1890. ts 
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them as radiant’ heat; and when they attain lengths 
which are measured by yards and miles, they give 
the electrical phenomena. 

A wide series of researches was evidently called into 
life by these researches, and, in fact, nearly all that 
is now written upon electricity is in some way con- 
nected with them. First of all, it was necessary to 
verify the experiments; and so they were verified by 
several physicists—in this country by Professor Fitz- 
gerald and Fr. Trutton at Dublin, (d) and by Professor 
Lodge and Mr. Dragoumis at Liverpool. (e) In fact, 
Professor Lodge had nearly discovered the same phe- 
nomena simultaneously with Hertz, as he was making 
in 1887 and 1888 his experiments on the rapid discharges 
obtained from Leyden jars. (f) Blondlot, in France,slight- 
ly modifying the primitive experiments, finally settled 
the velocity of electricity in the air at from 291,000 to 
304,000 kilos. in the second, thus very nearly approach- 
ing to the velocities of light. (g) Then, Hertz him- 
self having been brought by his earlier measurements 
to admit that the speed of electrical disturbances is 
much smaller in wires than in the surrounding air, 
more careful measurements were required, and they 
were made in Geneva and in Germany, and proved that 
the velocity, as foreseen by theory, is equal in both 
cases. (h) 

Another important matter was to study the magnetic 
part of the same electric disturbances. In Maxwell's 
theory the magnetic disturbances ought to be nothing but 
transversed rotations of the particles of ether in a plane 
perpendicular to the line of transmission of light and 
clectricity—‘‘molecular vortices,’’ as he used to say, 
(i) and Hertz succeeded in proving by a new series of ex- 
periments—or, at least, in rendering it most probable— 
that the magnetic force obeys in its transmission the 
same laws as electricity, but that the direction of its 
vibrations is perpendicular to the line of transmission 
of the electric waves; and he made at the same time an 
attempt at measuring the mechanical effects of the 
electric disturbances. (j) 

At the same time a further confirmation of the light 
theory of electricity was given by Arons and Rubens, 
who proved that the relation which, according to Max- 
well, ought to exist between the isolating power of 
various substances and their powers of refracting the 
rays of light, exists in reality. The resistance offered 
to the passage of light and that offered to the passage 
of electricity are connected by a simple relation. (k) On 
the other side, Sir William Thomson read before the 
Royal Society a most interesting paper on the screens, 
and their efficiency against waves of different lengths. 
He demonstrated that if the electric sparks have a 
frequency of four or five per second, a clean white pa- 
per screen is sufficient to stop them; but when the fre- 
quency of the sparks is 50, or more, the white paper 
screen makes no perceptible difference. If the paper is 
thoroughly blackened with ink on both sides, some 
moderate frequency of a few hundreds per second is, 
no doubt, sufficient to practically annul the effect of 
the interposition of the screen. For discharges follow- 
ing each other with frequencies up to 1,000 millions 
in a second, a screen of blackened paper is perfectly 
transparent, ‘“‘but if we raise the frequency to 500 
million millions, the influence to be transmitted is 
light, and the blackened paper becomes an almost per- 


(a) “‘Nature,’’ Vol. xxxix., p. 391, Vol. xli., p. 205. 
(e) ibid. Vol. xxxix. p. 548. 
(f) Professor Lodge writes, in the “Proceedings of 
the Royal Society,”’ (Vol. 1, 302, August 28, iS#1): 
ae same discovery (Hertz’ 's) would have been made 
the audience at the Royal Institution on the evening 
oF March 8, 1889, if it had nof been made before; for, 
oe a lecture on Leyden jars, every time one was 
discharged through a comtidorable length of wire, the 
heavily i wall paper sparkled brightly, by reason of 
the inc t radiation.”’ 
(zg) “Comtes Rendus,”’ i891, t. 112, p. 1,058; t. 113, 


(h) Sarasin et L. de la Rive in “‘Comptes Rendus,” 
1891, t. 112, Nos. 12 et 13; Rubens and Ritter in Wiede- 
mann’s “Annalen der Physic, ** 1890, Vol.. xl. 

wy” See section 822 of Maxwell's ‘“Treatise on Electrici- 

y and Magnetism,’’ second edition, 1881. 

5 “Uber die mechanischen Wirkungen electrischer 
Drahtwellen,” in Weidemann’s “Annalen der Physik,”’ 
1891, Vol. xlii., p. 405. Ritter and Rubens in same 
e riodical, Vol. xl., 1890. MM. Sarasin and De la Rive 

aving come to the conclusion that the vibrators sent 
out a great number of undulations of various periods, 
new a were undertaken by Bjerkness (‘‘Ar- 
chives des Sciences physiques et naturelles,”’ 1891, t. 
27, p. 229), and they one to light the so-cailed 
“dam: ” of electrical undulations—a question which 
also rs scussed mathematically by Poincare cae 
chives,”” t. “ 2 and Perot (“Comptes Re oe 
January 25, 1 

(k). All the aon many liquids, and many solids (glass, 
gutta-percha, etc.)—all named dielectrics—offer a great 
resistance to = pa e of electricity. A considerable 
eee ork is required for the passage of 

ectricity, and the relative amounts of this expenditure 
in various bodies are measured by the so-called “di- 
electric constants.’ These constants, in Maxwell's 
theory, must be equal to the squares of the indices of 
refraction of light. This prevision has now proved to 
be true for paraffin in three different states, glass, resin 
oil, olive oil, Bg and petroleum. — der 
Thyaik,” 1891 se tes Vols. si and xliv. April 1, 1801, 
“Proceedings Society,” 
Vol. xlix., p, 418, ’ 





fect screen.” As to the wonderful electric effects pro- 
duced by means of currents alternating with very high 
frequency, such as those produced by the Montenegrin 
professor, Nikola Tesla, the readers of this Review have 
already been familiarized with them in a preceding 
number. (See Eng. News, July, 18, 1891.) 

Many more researches—some of them mathematical 
and highly suggestive as regards the very structure 
of matter, (m) and some others opening new fields for 
experimental work, like J. J. Thomson's researches into 
the speed of propagation of the luminous discharge 
of electricity through a rarefied gas, (n) and Hertz's new 
experiments upon the transmission of the same dis- 
charges through various screens, transparent or not 
for light (o)}—might be mentioned in connection with 
the above. But we must say, at least, a few words 
about the quite new lines of research indicated by Mr. 
Crookes’ experiments on what he names “electrical 
evaporation."’ It was already known that an induction 
current, when passing through the platinum electrodes 
of a vacuum tube, tears off the molecules of platinum 
from the sphere of attraction of the wire, and trans- 
ports them to a certain distance. Now, Mr. Crookes, 
comparing these phenomena with those of evaporation 
of liquids, made various experiments in order to deter- 
mine the “evaporating’’ power of the electric stress 
under different circumstances and with different sub- 
stances. He caused water to be transported in this 
way by the electric current; in order to increase the 
power of electricity upon metals, he diminished the 
cohesion of their molecules by heating the metals; and 
he studied also the relations between the transport of 
the molecules by electric stress, and the phenomena 
of phosphorescence (p). One feels, especially when re- 
membering the speculations of the first half of this 
century (chiefly those of Seguin), that a new and most 
promising fleld is opened by researches; they 
raise a host of questions relative most difficult 
parts of molecular mechanics. 

The same must be said as regards modern research 
in chemistry. Tle work now done is of two different 
kinds. While a numerous army of laboratory workers 
accumulate heaps and heaps of minute facts, and 
study the properties of separate chemical compounds 
without being guided by any general idea, a few 
chemists devote themselves to the most intricate 
questions relative to the very substance of chemical 
reactions and molecular structure. They endeavor to 
bridge over the guif between molecular physics and 
chemistry, and to conceive the latter as a separate 
branch of physics and mechanics. 


these 
to the 


‘Lhe Liverpeol docks are to be given a greater depth 
over the sills, in consequence of the Successful work of 
dredging at the Mersey Bar, and the increasing sizes of 
ocean steamers. With sills 20 ft. 6 ins. below datum, 
the level proposed, there will be a depth of 36 ft. at 
high water of menn tide, and 29 ft. 1 in. at lowest high 
water of neap tides, so that, providing a channel to deep 
water can be maintained at this level, an enormous ad- 
vantage will be gained for the large ocean steamers, 
which are now obliged to complete their loading in the 
river, as they cannot leave their dock fully laden and 
cross the bar on the same tide. The following is from 
the ‘‘Iinginecr,’’ of London: 


The depth on the bar has been increased to 14 ft. to 
18 ft. at low water. Encouraged by this, and no doubt 
alarmed also at the still increasing size of ships, and 
the knowledge that the competition of the Manchester 
Ship Canal has to be met, the dock committee,after con- 
sultation with shipbuilders and shipowners, has recom- 
mended that the river entrance to the Huskisson group 
should be increased from 80 ft. to 100 ft. in width, and 
the sill lowered 2 ft. to 20 ft. 6 ins. This will provide a 
sill 9 ft. 6 ins. lower than any sill yet laid in the Mersey, 
with the exception of the Eastham Lock sills at the 
entrance of the Manchester Ship Canal. These are 
23 ft. below Old Dock Sill, but the company’s power to 
dredge the approach channel was limited by Parliament 
to 20 ft. below Old Dock Sill, so that the Dock Board 
Sills will be 6 ins. below the statutory depth of this 
channel. 

The subsidiary works providing internal access to the 
surrounding docks have also been widened from 80 ft. 
to 90 ft., and the second river entrance, 80 ft. width, is 
to be lowered from 18 ft. 6 ins. to 20 ft. 6 ins. It is also 
nae to increase the dimensions of the graving dock 
to built on the site of the 45 ft. Huskisson dock 
from 650 ft. by 80 ft. to 710 ft. by 90 ft., and to lay the 
sill 10 ft. below Old Dock Sill. e estimated increase 
in expenditure is $900,000, and the Board thereby hopes 
to provide for vessels 700 ft. in length and 65 ft. beam. 
It was mentioned at the meeting that the most ‘“‘beamy”’ 
ship afloat, a man-of-war, was 71 ft., and that the new 
Cunard liners would be 65 ft. This latter dimension is 
only 2 ft. more than the “City of New York,.’’ which 
measures 525 ft. by 63 ft., while the “City of Rome” 
reaches 560 ft. in length, with a beam of only 52 ft. 3 
ins. It therefore seems quite — that the capacity 
of an entrance 100 ft. wide, ding into the tideway 
of the Mersey, may be taxed to the uttermost when 

(m) “On some Test Cases for the Maxwell- Boltzmann 
Doctrine Regarding Distribution of Energy.’’ by Sir 
William Thompson, in a of the ‘Royal So- 
or ” Vol. L, No. 302, p. 

“Philosophical Siete: ** 1890, Vol. xxix.; 
gs of the Royal Society."’ comer 15 s. 1801. 

fo) “Annalen der ioe * 1892. Bd. 4 
(p) “Proceedings of the Royal Soctety.” Vol. | L p. 87. 


“Pro. 


passing a long ship in heavy weather. The Liverpool 
side is the lee side, and the entrances at the north end 
are exposed, the storm gates of the Canada Dock hav- 
ing been carried away during a gale in 1868, 

It is interesting to observe a return to the wide dock 
entrance designed 30 to 40 years ago by the late Mr. 
Jesse Hartley for the Canada Dock. This was before 
the paddle wheel was discarded for.the screw propeller 
and when the Cunard Commodore Judkins and the 
‘Scotia’ side-wheel (Atlantic liner) were very much 
to the front. The northern entrance to Rirkenhead 
Dock was also made 100 ft. wide during the same period. 
The docks at the north end of Liverpool built between 
1870-80, on which $15,000,000 were expended, have 
main entrances 65 ft. wide and intermediate gates 5O 
ft. wide. 


A method of enabling locomotives to hanl trains up 
Pocock & Co., of 
A grooved drum is keyed on the 
of the engine and a stationary cable is passed round the 
double turn. The archored at 
and kept in position on curves by means of 
another English firm brought 
for heavy grades, in which a drum ecarry- 
ing a wire cable was carried under the rear end of the 
engine. At the foot of the grade the engine 
coupled and the end of the cable attached to the train. 
then ascended the grade alone, and at the 
summit was anchored to the track by means of clamps, 
and the drum then driven by separate cylinder, hauling 
the train up by the cable. 


steep grades is being brought out by 


London. driving axle 


drum hy a eable ts 
each end, 
pulleys. Seme 
out an engine 


years ago 


was un 


The engine 


and Harbor bill on which 
agree are the Senate 
the Dalles of the 


The only items in the River 
the House and Senate cannot 
provisions for the railway at 
Columbia River (illustrated in our issue of Sept. 12, 
1891,) and for a ship canal from Lake Washington 
to Fuget Sound. A conference committee is consider 


ing these items, 


boat 


Oatmeal water is well known to be an excellent bev 
erage for men engaged in hard work, especially in hot 
weather, 
on the recent change of gage 
on the Great Western Ry., 
contemporary says that the sustaining 
hot weather or in cold is out of all proportion to that 
of such a beverage, refreshing and thirst-quench 
ing as oatmeal water. in buckets 
holding 214 gallons. In each bucket was placed 
two pints of oatmeal, and mixed thoroughiy with warm 
water to the consistency of cream. Then boiling water 
was added until the bucket was filled. After stirring 
the mixture it was left to cool. 


and this was served out to the men engaged 
from 7 ft. to 4 ft. 84% ins 
of England. An English 
power of beer in 


cool, 
The drink was made 
about 


The Railway Safety Appliances bill reported favor- 
ably to the House of Representatives by 
tee on Interstate Commerce requires the completion 
of the equipment of freight with continuous 
brakes and automatic couplers by July, 1808. A stand 
ard coupler is to be selected by vote of the railways, 
75% of the votes cast being necessary to a choice. The 
vote is to be taken in July, 1893, and after July, 1895, all 
new cars or cars sent to shop for repairs must be equip- 
ped with automatic couplers and continuous brokes, The 
equipment of locomotives with power brakes is made 
compulsory after July, 1893, and the equipment must 
be completed by July, 1895. The bill reported by the 
Senate committee some weeks ago provided merely for 
a more thorough investigation of the question. 


the Commit 


ears 


A bicycle relay run between Indianapolis, Ind., and 
Columbus, O., a distance of a little less than 200 miles, 
was made at an average speed from start to finish of a 


mile in 3 min. 27% see., or 17.35 miles per hour. 


CONSTRUCTION NEWS. 


RAILWAYS. 
East of Chicago.—Existing Roads. 

MOHAWK & MALONE.—The Herkimer, Newport & 
Poland Ry. Co., the Herkimer, New York & Poland 
Extension Ry. Co., and the Adirondack & St. Lawrence 
Ry. Co., have been consolidated under the above name. 
The consolidation is for 500 years and the principwi 
offices will be at New York City. The officers of the 
new omer are: Pres., W. Seward Webb; Vice-Pres., 
James W wted; Treas., Frank G. Smith, and Secy., 
Charles H. Burnett. The route of this railway, which 
is now well advanced toward completion, was given in 
detail in our issue of June 9. 

COLUMBUS, LIMA & MILWAUKEE.—The applica- 
tion for an injunction restraining the new directors of 
this company from resuming work on its a rail 
way has been refused. It is now stated that work will 
the partly graded section between 
in 90 days. Pres., Hylas Sa- 


be resumed on 
Jima and Defiance, O., 
bine, Marysville, O. 

BANGOR & AROOSTOOK.—The contractors for buiid- 
ing the 10-mile section of this railway southwest from 
Houlton, Me., as noted last week, are Stewart, Me 
Cabe & Quinn, of Canada. Work has been begun with 
a small force which will be largely increased lu a few 
days. The contract price was $12,000 per mile. Ch. 
Engr., Moses Burpee. Houlton, Me. 

PENNSYLVANIA.—The extension of the Chestnut 
Hill branch to the Trenton Cut-off near Ft. Washington, 
Pa., is being rapidly graded. The line will be abbut 
tix miles long and will be double tracked. 


WILKESBARRE & EASTERN.—E. 8. Moorman & 
Co., of Lynchburg, Va., have a contract for grading 
20 mniles of this Pennsyivania railway. 
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TOLEDO, WALHONDING VALLEY & OHIO.—A 
correspondent writes us that the section of this line 
between Coshocton and Loudonville, O., 46 miles, wi'l 
be graded by Aug. 1. Travklaying began May 1, and 
about 15 miles bave now been laid. It is expected to 
have the line opened for traffic by Oct. 1. The work is 
heavy; maximum grade 21 {t. per mile. Ch. Eugr., J. 
t. Hanlon, Coshocton, O. 

CHICAGO & WEST MICHIGAN.—Ch. Engr., J. J. 
MeVean, Grand Rapids, Mich., writes us that track- 
laying is completed on the extension to Petoskey City 
und Bay View, Mich. ‘The line, including the 9-mile 
branch to Elk Rapids, Mich., is 88.3 miles long. There 
is one draw-bridge 215 ft. long at Charlevoix, Mich. 
The work was in charge of H. F’. Northrup, Div. Engr., 
‘Traverse City, Mich. 

BATIMORE & OHI1O.--A large force is now at work 
ballasting the branch from Wooster to Lodi, O., built 
last year, and it is stated that an examination of the 
route for -a proposed extension south is being made. 


Projects and Surveys. 

BINGHAMTON & STATE LLINE.—At a meeting of the 
directors of this company held June 18, the following 
officers were elected: Pres., Jos. P. Noyes; Vice-Pres., 
W. Scott Brandt; Secy., E. E. Kattell; Treas., H. ©. 
Noss. Joseph K. Noyes was appointed Ch. Engr... and 
Charles U. Sherman, of Binghamton, N. Y., Locating 
Engr. Surveys will begin at once. 3 

EASTERN CENTRAL.—Surveys have been begun for 
this proposed railway from Galion, O., toward LBowers- 
town, O. The object of the road is to provide a short 
east and west line through the Ohio coal fields. Pres. 
Daniei Babst, Jr., Crestline, O.; Ch. Engr., R. H. Lee, 
Loudonville, O. 

CHICAGO, INDIANAPOLIS & CHATTANOOGA 
SOUTHERN,.—At a meeting of the directors of this 
company recently held the preliminary arrangements 
were completed for beginning work. A press dispatch 
quotes F, L. Patrick, the chief promoter, as saying 
that construction would begin by July 15, and that 93 
miles of the line between Owensboro, Ky., and Mitchell, 
Ind., would be completed by Dec. 25. As soon as the 
work is begun south of Mitchell the line between that 
place and Indianapolis, Ind., will be located. A press 
dispatch says: “The line from Owensboro, Ky., to 
Mitchell is decided upon, and the right of way secured, 
the distance being 93 miles. Between Owensboro and 
Mitchell it will pass through the following towns: 
Rockport, Grand View, Fulda, St. Meinrad, Ferdinand, 
Celestine, Centerville, French Lick, West Baden and 
Orleans. On this 93 miles $156,000 of subsidies has been 
voted, and it is understood that Owensboro, which will 
be one of its best stations aside from Indianapolis, wil! 
give a subsidy of $100,000. Twenty-five miles of the 
road passes through the best block coal of Indiana, the 
vein ranging from 414 ft. to 6 ft. in depth, and it opens 
up territory to the furniture, the desk, the wagon, the 
stave and heading companies, which is second to none 
in quality of hardwood lumber. North of Mitchell the 
line has not been fully decided on part of the distance, 
but will run through Nashville, giving Brown Co., which 
now has no railroad, a first-class road to the capital. 
Although, for some miles the road pases through a 
hilly country, the highest grade will be but 62 ft. to 
the mile, wiiich is lighter. than either the Ohio & Mis- 
sissippi or the Louisville, New Albany & Chicago can 
boast of in Southern Indiana.” 


PHILADELPHIA & CAPE MAY.—A press dispatch 
contains the following information concerning this 
projected road noted last week: ‘“‘A new railroad com- 
pany, which will erect a line between Philadelphia and 
Cape May, N. J., is being organized, and the subscrip- 
tions to stock are being received on condition that no 
money is to be paid in until the line is finished. The 
road is to be operated by the Philadelphia & Reading 
R. R. Co., which will connect with it at Landisville, 
Cumberland Co., N. J. From this point the road will 
run south down the bay side of Cape May County to 
Cape May. The road will be 76 miles long and is said 
to be backed by John C, Bullett and Thos. Robb, of 
Philadelphia, who owns large properties at Cape May.’’ 


LONG ISLAND (NEW YORK).—It is rumored that a 
railway company has been organized to build lines of 
railway on Long Island to compete with the present 
Long Island R. R. Co. No details are given. 

INDIANAPOLIS, LOGANSPORT & CHICAGO.—At 
the recent annual meeting of the directors of this com- 
pany reports were presented showing encouraging 
progress made in securing the right of way and finan- 
cial aid. An officer is reported as saying that construc- 
tion would begin within 30 days. Ch. Engr., Walter G. 
Osmer, Logansport, Ind. 

YORK SPRINGS & DILLSBURG.—This company, 
whose encorparation wag noted in our last issue, pro- 
poses to build a railway from York Springs, Adams 
Co., Pa., to Dillsburg, York Co., Pa., 9 miles, using the 
abandoned roadbed of an old railway between those 
places. Pres., Thos. G. Neely, York Springs, Pa. 


Southern.—Existing Roads. 
JACKSONVILLE, ST. AUGUSTINE & HALIFAX 
RIVER.—tThe contract for the extension from Daytona 
to New Smyrna, Fla., has been let to Matthew Hays, 


of Daytona, Fla., and T. L. Marquis, of Bartow, Fla. 
Work is now in progress. 


SAVANNAH, FLORIDA & WESTERN.—A press dis- 
patch gives the following details of a proposed railway 
alliance which will involve connidaraeiile hew construc- 
tion: “H. M. Flagler, of New York, and H. B. Plant, 
president of the Plant system of railways and steam- 
ships, have formed a close alliance by which, it is said, 
they hope to control all the Florida railway business. 
Mr. Flagler is extending his lines from St. Augustine 
down the eastern coast to New Smyrna and down the 
Indian River to Rock Ledge. He will also cut across 
the country from New Smyrna to Sanford, where he 
will connect with the South Florida R. R. to Tampa. 
The South Florida road is a part of the Plant system. 
This will give Mr. Flagler and Mr. Plant a continuous 
line from Charleston, S. C.. to Savannah, Jacksonville, 
St. Augustine and Sanford to Tampa, making it the 
trunk line of Florida. On the west coast Mr. Plant has 
been paralelling the Mlorida Southern R. R. He also 
shuts it out by his connecting link, the South Florida, 
between Pemberton Ferry and Bartow. He is extreme- 
ly likely te continue parulelling it from Pemberton to 
High Springs, where he strikes the Savannah, Florida 
& Western R. R., with its eastern and western connec- 
tions. When he has finished that he has a through 
Florida system without a single gap, and with connec. 
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tions with the eastern coast lines for business by way 
of Jacksonville. But President Coleman, of the Jack- 
sonville, Tampa & Key West R. R., it is said, has 
made a deal with the South Bound Co. to extend its 
lines from Savannah to Jacksonville, thus giving him 
a northern outlet. Next week a surveying party of 
nearly 50 men will be put to work laying out the line 
from Jacksonville to Savannah. The party is supposed 
to be put in the field by President Coleman.” 

BRISTOL, ELIZABETHTON & NORTH CAROLINA. 
—Tracklaying has been completed from Bristol, Tenn., 
to Bluff City, Tenn., 11 miles, and a large force is 
now at work between Bluff City and Elizabethton, 
‘Tenn., 10% miles. It is expected that tracklaying will 
be completed to Elizabethton by July 20. Ch. Engr., 
Geo. 8. Bruce, Bristol, Tenn. 

GEORGIA, CAROLINA & NORTHERN.—This com- 
pany is securing the right of way for a belt line around 
the city of Atlanta, Ga., and it is stated that construc- 
tion will soon begin. The line will be about 8 miles 
long. 

Projects and Surveys. 

SOUTHWESTERN.—This company has been char- 
tered in Florida to build a railway from Green Cove 
Springs to Micanopy, Fla., 60 miles. Among the in- 
corporators are D. N. Reynolds, of Jacksonville, Fla., 
and W. J. Wilson, of Green Cove Springs, Fla. 

FRANKFORT & ALTON.-—-Surveys are in progress 
for a railway from Frankfvrt to Alton, Ky., 9 miles. 
James McHugh, of Frankfort, Ky., is in charge of the 
surveys. 

OWENSBORO & WEST LOUISVILLE.—A prelim- 
inary survey has been made for a railway frém Owens- 
boro to West Louisville, Ky.. and it is stated that 
capitalists have offered to build the line if the right 
of way is granted. (The survey was made by Nat. 
Alsop, of Owensboro, Ky. 

PENSACOLA & NORTHWESTERN.—This comp iny 
which re to build a railway from Pensacola, Fla., 
to Memphis, Tenn., has been chartered in Florida, with 
S. N. Van Pragg, President. 

COVINGTON & OCMULGEE.—This companv has been 
organized to build a railway in Georgia. Pres., Joel 
Kitchens; Sec., Harry Camp, and. Treas., Edward 
Heard. 

TITUSVILLE & INDIAN RIVER.—Chartered in 
Florida to build a railway from ‘Titusville to Cape 
Florida, with branches to Cape Canaveral and New 
Smyrna. The incorpprators are Warren C. Spencer, 
Boston, Mass., and Burton K. Barrs and Albert W. 
Webber, of Jacksonville, Fla. 


i Northwest.—Hxisting Roads. 

CHICAGO & GREAT WESTERN.—At a meeting of 
the stockholders of this company recently held it was 
decided to issue $10,000,000 of new capital stock. The 
proceeds are to be used principally in improving the 
road, and purchasing new equipment. 

DULUTH, SOUTH SHORE & ATLANTIC.—It is 
stated that construction will begin soon on the exten- 
sion from Iron River, Wis., to Duluth, Minn.. about 40 
miles. The company has heretofore used the tracks 
of the Northern Pacifie R. R. between those two points, 
but the contract has expired and it is stated that it can- 
not be renewed on suitable terms.—Local papers state 
that arrangements are abont completed for the construc- 
tion of a branch from Sanborn to Ashland, Wis., about 
12 miles. 

YANKTON, NORFOLK & NORTHWESTERN.—M. W. 
Larson & Co., who have the contract for grading 30 
miles of this work as noted last week are making ar- 
rangements to begin work at once. The road is pro- 
jected to run from Yankton, 8S. Dak., to Norfolk, Neb., 
and the projectors expect to have it completed this year. 
The towns along the route have raised a bonns of 
$150,000 in aid of the road. Newman W. Gifford, of 
Chicago, Tll., is at the head of the enterprise. 

DULUTH, PIERRE & BLACK HILLS.—At a recent 
meeting the directors of this company directed the bal- 
ance of the grade between Aberdeen and Pierre, 8.Dak., 
to be finished at once and ordered the remainder of the 
right of way to be secured. It is stated that contracts 
for the grading will soon be let. The road is_pro- 
jected to run from Oakes, N. Dak., to Pierre, S. Dak., 
181 miles. Ch, Engr., B. P. Tilden, Aberdeen, 8. Dak. 


GREAT NORTHERN.—C. H. Jenks, of Larimore, N. 
Dak., Supt. Dakota Division of this road, is reported 
as saying that it is the intention of this company to 
build a line from Grand Forks, Minn., to Duluth, Minn. 


Projects and Surveys. 


MARINETTE & WESTERN.—It is announced that 
the projectors have secured sufficient financial backing 
to warrant them in beginning the construction of this 
road from Marinette to Abbottsford. Wis., 160 miles. 
Pres., Jesse Spaulding, Chicago, Ill. Secy., G. W. 
Henly, Marinette, Wis. 


Soathwest.—Existing Roads. 


ST. LOUIS TERMINAL R, R. ASSOC.—The bids for 
the stonework of the Union Passenger station have been 
rejected and new bids will be asked for. 


Projects and Surveys. 


FALVESTON, HOUSTON & KANSAS CITY.—Char- 
tered in Texas to build a railway from Galveston to 
Virginia Point, Tex., 16 miles. Among the directors 
are Waiter Gresham and M. C. McLemore, of Galves- 
ton. 

CALVERT & HEARNE.—The citizens of Calvert. 
Tex.: are making efforts to secure the construction of 
a railway from that place to Hearne, Tex., to connect 
with the International & Great Northern Ry. 


Rocky Mt. and Pacific.—Existing Roads. 


SANTE FER, PRESCOTT & PHOENTIX.—Grading is 
now in progress as far as Banghart’s ranch, 49 miles 
south of Ash Fork. Ariz., and about one-h«lf of the 
grading on this section is completed. From Banghart’s 
ranch to Prescott there will be a large amount of 
rock work. The engineers are now locating the line 
between Prescott and Phoenix. Ariz.. and construction 
will hegin as soon as the section between Prescott and 
Ash Fork is completed. The work will be very heavy. 

PORTLAND & MT. SCOTT.—This 4-mile railway 
from Portland, Ore., to the foot of Mt. Scott, has been 
completed. 

EVERETT & MONTE CHRISTO.—About 1.800 men 


are now at work on this line from Everett, Wash., to 


the Monte Christo mines. The work is very difficult, 
including six tunnels from 300 ft. to 800 ft. long. 


UNION PACIFIC.—It is announced that work will be- 
fa at once on a 10-mile extension of the Maxwell 
ranch to timber lands. 


SOUTHERN ‘PACIFIC.—The 14-mile branch 
Calles to Fresno, Cal., has been completed. 


Projects and Surveys. 


AMERICAN CENTRAL.—Lhis company has been 
chartered in California to build a railway from San 
Francisco to Boise City, Idaho,with a branch from sone 
point in California to Klamath Falls, Ore. The prin 
cipal offices are at Junction City, Ore. Pres., Cyrus 
Tsaldridge; Sec. and Treas., C. W. Lamson. 

SEATTLE & EVERETT.—This company is now se 
curing the right of way for its proposed railway. The 
road will ultimately run from Seattle to Everett, 
Wash., but for the present it will be constructed to a 
point about eight miles north of Seattle to townsites 
owned by the North Seattle Co., a branch of the Guar 
antee Loan Co., of Minneapolis, Minn. 


CANADA & WESTERN.—Press dispatches ve the 
route if this proposed railway as from Victoria, B. C., ou 
Vancouver Island, north via Nanimo to the Seymour 
Narrows, and thence to the mainland and east to a 
connection with some line paralleling the Canadian 
Pacific Ry. The company has been granted a bonus of 
20,000 acres of land per mile of road by the Canadian 
Government. J. 8. mlican is the chief promoter of 
the road. 


SIUSLAW & EASTERN.—The entire cash subsidy of 
$100,000 asked by this company has been raised, and 
in addition right of way privileges valued at $90,000 
have been secured. By the conditions of the subsidy 
work must commence before July 1, and the road com- 
pleted within two years. The road is projected to run 
from Siuslaw Harbor to Eugene, Ore., miles. Pres., 
Geo. H. Elisbury, Eugene, Ore. 


SAN FRANCISCO & ATLANTIC.—This company has 
been organized by Fred Homer and others, of Oakland, 
Cal.,,to build a railway from Oakland to Los Angeles, 
Cal., 500 miles, passing through Stockton and along 
the east side of the San Joaquin Valley. It is stated 
that the company has secured control of the surveys 
of the old Stockton, Fresno & Southern R. R. from 
Stockton to Visalia, and that surveys have been made 
from Stockton to Oakland. Eastern capitalists are re- 

wrted to be backing the enterprise, which is stated to 

ave no connection with the California Midland R. R., 
now under survey from Stockton to Bakersfield, Cal. 


Foreign. 


MEXICAN NORTHERN PACIFIC.—This company, 
for the construction of whose road contracts have been 
let to Huss, Townsend & Co., of Chicago, was organ- 
ized some years ago, under the name of the Sonora, 
Sinoloa & Chihuahua Ry. Co. in Mexico, and the name 
of the Deming, Sierra Madre & Pacific Ry. Co. in the 
United States. The road as projected was to run from 
Deming, N.Mex., south to Guerro, Mexico,with branches 
east to Chihuahua and west to Guaymas, ga the Guif 
of California, and thence to Tepolobampo Bay, a total 
estimated length of 1,500 miles, and the Mexican Gov- 
ernment granted the company a subsidy of $13,000 per 
mile and 2,500,000 acres of land. The greater portion 
of the line between Deming and Chihuahua was sur- 
veyed more or less completely in 1888 and 1889, and 
the contract for construction let to Elliott, Huss & Co., 
of Chicago, Tl. Some 30 miles were partly graded from 
Deming south, and a small amount of work done at 
both Guaymas and Chihuahua, and work was then sus- 
pended. In 1891 the promoters interested English 
capital in the enterprise and reorganized the company 
under the name given above. Contracts for resuming 
work were recently awarded to Huss, Townsend & Co., 
and they have already established headquarters at 
Deming, N. M., and will begin construction at once. 

PANOCHA & SANTA BARBARA.—The people of the 
town of Santa Barbara, in the State of Tamaulipas, 
Mexico, are agitating the construction of a railway 
from La Panocha, on the Monterey & Mexican Gulf 
Ry., and that place via Xicotencatl, Quintero, Antiguo 
and Nuevo Morelos. 

ELECTRIC RAILWAYS. 


MIDDLETOWN, CONN.—The Schuyler Electric Co. 
wishes to acquire the horse railway and equip it for 
electric traction. Pres., C. E. Dunstin. 

BROOKLYN, N. Y.—The Brooklyn City Ry. Co., has 
let a contract for a three-story car and repair shop 
700 = 200 ft., to cost $200,000. It will have six mites of 
tracks and will hold 800 cars. This will be for the new 
electric equipment. The company will vote July 26 on 
the increase of its capital stock from $6,000,000 to 
$12,000,000 to pay for the change to electric traction. 

BUFFALO, N. Y.—The Buffalo Ry. Co. is building a 
single track electric extension. 

BEAVER FALLS, PA.—The Riverview Electric Street 
Ry. Co. has been organized, with a capital stock of 
$50,000. Pres., E. L. Hutchinson. 

RICHMOND, VA.—The Richmond & Seven Pines Ry. 
is to be equipped and operated by the Richmond Rail- 
way & Electric Co. 

TORONTO, ONT.—The Toronto & Scarboro Filectric 
Ny. & Light Co. has been authorized to build an electric 
line on the Kingston road between the eastern city 
limits and the comity boundary. 

ELEVATED RAILWAYS. 


BROOKLYN, N. Y.—The Kings County Elevated Ry. 
will build a line to Coney Island. 

BALTIMORE, MD.—The Lake Roland Flevated Rr. 
Co. has awarded a contract to the Pennsylvania Steol 
Co. for building its elevated structure: also for a 400- 
ft. viaduct, making nearly two miles of elevated track. 
The General Electric Co. has the contract for electrical 
equipment. ° 

HORSE AND MOTOR RAILWAYS. 


MONTCLAIR, N. J.—The Townshin Committee wi'l 
probably adopt the report of the Citizens’ Committe> 
ecntaining recommendations of certain provisions to 
be included in all street railway franchises. 

CHESTER, PA.—The Caester, Pare & Philadelphia 
Ry. Co. proposes to build a live from Chester to Darby: 
capital stock, $50,000. Pres., Geo. C. Hetzel, Ridley 
Park, Pa. 
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ALBANY, ORE.—The motor line is to be extended 
two miles, ‘and a new engine has been red. 

; Is. ORE.—A motor line is proposed to con- 
ooo ence, Brownesville, Crawfordsville, and Halsey. 
Committees have been appointed by the Councils of 
these towns to consult and take measures for a pre- 
liminary survey. 


HIGHWAYS. 


NEW JERSEY.—Proposals for the construction of 
stone roads in the townships of Cinnaminson, Chester, 
Mount Laurel, Beverly and Willingboro will be re- 
ceived July 7 by the Board of Freeholders of Burlington 
County, at Mount Holly, N. J. The Engineers are FE. 
G. Harrison, Moorestown, N. J., and Charles Stokes, 
Beverly, N. J. The Board of Freeholders will also be 
etitioned to build one mile of stone road at Mount 
Fiolly. The Middlesex County Board of Freeholders 
have appropriated $20,000 for improvement of roads. 


BRIDGES, TUNNELS AND CANALS. 


LONDON, ONT.—At a meeting of the Council Mr. 
Calvert instructed the commissioner to build a bridge 
hetween Metcalf and Ekfred. A bridge is also to be 
erected between Caradoc and Adelain. The report of 
the Special Committee on Bridges was adopted. The 
piers and abutments are to be rebuilt and raised 6 ft. 
end an iron bridge of two spans placed thereon. The 
bridge committee has under consideration the construc- 
tion of several bridges to replace those washed away 
by the flood. 

PORTLAND, MB.—It is proposed to erect a bridge 
to cost $4,000 at State St. 

HAVERHILL, MASS.—The Rocks bridge has_ been 
closed to public travel owing to its unsafe condition. 
Mayor Burnham will take steps to have it rebuilt. 


NEW HAVEN, CONN.—The $2,000 appropriation for 
building of Webster St. bridge has been transferred 
to the appropriation made for the DeWitt St. bridge 
and work will be begun in a short time. Judge Pickett 
snd Alderman Keane may be addressed. 

PLAINFIELD, CONN.—A new iron bridge is tobe 
constructed to span the Pequabuck River on the New 
York & New England R. R. The bridge is to be con- 
structed so as to admit of a double track. 

COLTON, N. Y¥.—At_a special town meeting it was 
voted to raise $5,000 to build an iron bridge 
across Racket River at this place to replace the wooden 
bridge, which is considered unsafe. 

HAMILTON, N. J.—The Board of Freeholders has 
ordered a new bridge to be built across Assanpink 
River near the line of Hamilton and Lawrence town- 
ships. 

PORT ORAM, N. J.—The committee, W. KE. King, 
Geo. Pierson and James M. Frost, has met the Board 
of Freeholders and has decided to build a new iron 
bridge over the canal. 

SUMMIT, N. J.—A committee of three has been ap- 
pointed to take into consideration the building of a 
Lridge over a stream on Williamson Ave., Union Town- 
ship, ascertain cost, and report to board. A committee 
was also appointed to examine a bridge near the vil- 
lage of New Providence and report at the next meet- 
ing of Board the necessity for and probable cost of a 
new bridge. 

WOODBURY, N. J.—The new structure to be built 
over Woodbury Creek will cost $10,000 and will be of 
iron with stone foundations. 

WILMINGTON, DEL.—Proposals will be received un- 
til July 5 ‘for all labor and material, and constructing 
complete an iron highway bridge over White Clay 
Creek near Thompson Station. and also for abutments 
and wing walls for same. Bids may be made for both 
bridge and masonry complete or for cither. Plans may 
be seen at Court House. Paul Gillis, Chairman. 

ELKTON, MD.—The Co. Comrs. will receive bids for 
both iron and wooden bridges to decide which will be 
most advisable to take the place of the old bridge over 
the Bohemian River and come within their appropria- 
tion of $20,000. 

STOCKDALE, PA.—The Comrs. have decided to re- 
build iron bridge at this ee The bridge will be 14 
ft. longer, making 114 ft. between the masonry. 

CLEVELAND, 0.—The Cleveland, Canton & Southern 
R. R. Co. is considering plans for an iron swing bridge 
at this place to replace a wooden bridge in the upper 
flats. H A. Blood, Gen. Mgr., Boston, Mass. 

COLUMBUS, 0.—Bids will be received until July 21 
for constructing a bridge over Walnut Creek in Ham- 
ilton Township. The bridge will be a through span 
Baltimore truss 252 ft. span c. to c., 33 ft. high c. to ¢., 
with a 20-ft. roadway. Bids will also be received for 
10,500 cu. yds. of fill, 1,040 cu. yds. of broken stone 
or gravel, tis perch of concrete, 1,486 cu. yds. of dry 
excavation, 200 eu. yds. of back filling and 325 perch 
of sandstone masonry. Co. Aud., Henry J. Caren. 

HAMILTON, O.—Engineer Weaver has been ordered 
to make plans for an iron bridge across Carl's Creek 


EAU CLAIRE, WIS.—Plans are being prepared for a 
viaduct 120 ft. over the railway tracks at this place. 
The viaduct will be of steel trestle work, with the ex- 
ception of one 58-ft. girder s Bids for construction 
will be received on July 6. Cy. Engr., C, A. Alderman. 


MILWAUKER, WIS.—$45,000 have been appropriated 
for an iron bridge over Kinnickinnie River at Clinton 
St. 

DULUTH, MINN.—Sealed pro Is will be received 
until July 2 by B. S. Dash, for the construction of 
bridges on line of First St. Plans on file at office of 
Patten & Frank, 612 FPalladio Bldg., of Duluth. 

OMAHA, NEB.—Bids will aay soon be asked for 
building an iron and steel viaduct on South Sixteenth 
St. The roadbed will be 50 ft. wide, with an 8-ft. side- 
walk on each side. The estimated cost is $200,000. 

WASHINGTON, KAN.—Bids will be received until 
July 7 for building the following bridges: An iron 
bridge across Mill Creek town of Morrow, an iron 
bridge across Coon Creek and a wooden bridge across 
N. B. Needham, County Clerk. 

EU CAL.—Sealed proposals will_be received 
until July 5 by Board of rvisors of Humboldt Co. 
2 = across the North Fork 


river. Proposals will be received at same time 
and place for construction of a bridge 
Cc. D. Stearn, Clk. 


across Mill 
Gulch. 





WATER-WORKS. 
New England. 

BELLOWS FALLS, VT.—Engr. Ellsworth, Holyoke, 
Maass., recoumends the raising of the surface of 
Minard’s Pond, the present supply, 10 ft., and bringing 
into it Farr and Ellis brooks, by 10 and S-in. pipe 
lines 1 1-3 miles long. This will more than double the 
present watershed capacity; estimated cost, $14,000. 

EAST HAMPTON, MASS.—Water Comrs. H. G. 
Knight, C. W. Smith and A. J. Fargo wish bids until 
July 5 for building a dam, gate house and pumping 
station. Engr., W. W. Strong, Northampton. 


LOWELL, MASS.—-Still further experimental wells 
will be sunk, this time by D. Andrews & Bro., Brook- 
lyn, N. Y. 

MARLBORO, MASS.—Cy. Engr. B. R. Felton in- 


forms us that the Legislature has authorized the city 
to take an additional supply from Millham Brook or 
Fort Meadow reservoir and to issue $150,000 of Londs. 
A new pumping station, 16-in. force main 24% miles long, 
and a storage reservoir will be required. 


Middle. 
HANCOCK, N. Y.—It is reported that a 3,000,000-gal- 
lon reservoir at an elevation of 170 ft. will be added. 


HUNTINGTON, N. Y.—The Huntington Water Co. 
proposes to build works at once if enoygh water-tak- 
ers can be secured to warrant such an action. 


LIBERTY, N. Y.—It is reported that Chas. H. Smith. 
‘Middletown, is making surveys, and that $20,000 of 
444% bonds for works have been sold. 


LOWVILLE, N. Y.—A renewed attempt to 
works is being made. Address Wood & Milligan. 


OGDENSBURG, N. Y¥.—The Council has ordered the 
raising by taxes of $3.000 each for new mains and a 
new iron and wood suction pipe. 


SYRACUSE, N. Y.—Bids for trenching and laying 
mains are wanted, as noted in our advertising columns, 


WALDEN, N. Y.—It is reported that bids will be re- 
ceived by the village until July 6 for building works, in- 
eluding a pumping plant and four miles of mains. Clk. 
Comrs., E. A. Nichols: Engr., E. D. Smalley. A con- 
tract for boring wells has been awarded to E. C. Evans, 
Walden. 


YONKERS. N. Y¥.—Bids will be received until July 
7 for furnishing and delivering 625 tons of 2t-in. A 
pipe; 200 tons of 24in. B pipe: 65 tons of 20-in. A 
pipe; 50 tons of 12-in. A pipe; 20 tons of 8-in. A pipe; 
30 tons of a and 40.000 tons special castings. 
R. Eichmeyer, Prest. Bd. Water Comrs.; J. C. Lock- 
wood. Clk. 


RIDGEWOOD, N. J.—Engineers and others inter- 
ested in the construction of water-works and sewer- 
age systems are invited to address the chairman of 
the Township Committee regarding proposed plants. 
Population estimated at nearly 3,000. 

WESTFIELD, N. J.—At an informal election the peo- 
le voted 57 in favor of accepting the proposal of the 
Jnion Water Co., of Plainfield,to build works o nthe fran- 
chise plan, and 241 in favor of issuing bonds fur town- 
ship works. The Township Committee has the power 
to act as it chooses in the matter, the election being 
merely of an advisory character. A late report states 
that the committee proposes to issue bonds and the op- 
position threatens an injunction suit. 


secure 


CANTON, PA.—It is reported that James Herdic, 
Willamsport, has leased the plant of the Citizens’ 


Water Co., and will build a storage reservoir on the 
mountains; 

COCHRANTON, PA.—It is reported that surveys for 
works will be immediately made. It is proposed to con- 
struct a reservoir with a capacity of 1,000,000 gallons, 
water to be supplied from a spring 14% miles from town, 

COALPORT, PA.—The Coalport Water Co. has been 
incorporated; Directors, Samuel Hagarty, R. A. Holden 
and others; Treas., A. L. Hagarty; $2,000. 

DUQUESNE, PA.—The newly incorporated Duquesne 
Water-Works Co. proposes to introduce water from the 
Monongahela River. Jas. 8S. Kuhn, McKeesport, J. H. 
Purdy, Pittsburg, and J. N. Cockburn, Allegheny, are 
interested. 

HANOVER, PA.—The people will vote on issuing 
$60,000 of bonds and buy the works of the Hanover 
Water Co., and $40,000 for improvements to the plant. 

EPHRATAH, PA.—It is reported that the Council is 
considering the building of works. A company built 
works in 1879. 

JOHNSONBURG, PA.—It is reported that additional 
works will be built. 

MIF FLINTOWN AND MILLERSBURG, Pa.—It is re- 
ported that the company which proposes to suppiy 
these boroughs has let contracts for the works and that 
construction will be started July 1 and completed by 
Nov. 1 : 

PITTSBURG, PA.—The issuance of $100,000 of 4% 
20-year renewal. water bonds to be dated July 1, 1892, 
has been authorized. 

CAMBRIDGE, MD.—The people recently voted in 
favor of works. 

Southern. 

WESTON, W. VA.—Wonks are still wanted. 

QUITMANN, GA.—The Town Council is considering 
the construction of works. 

KEY WEST, FLA.—A proposal to grant a franchise 
for water-works and sewerage has been introduced and 
referred to a special committee consisting of Comrs. 
Monsalvatge, Sawyer and Johnson. 

NICHOLASVILLE, KY.—It is reported that John A. 
Geary, Lexington, has received a franchise for works. 


PARKLAND, KY.—A local company may build 


works. 
North Central. 

CELINA, O.—Works are talked of. 

CINCINNATI, O.—The Mayor has a 
bers of the Water Commission Dr. T. W. Graydon, A. 
Howard Hinkle, J. W. Prendergast and Henry Haacke. 
On June 20 the people will decide by vote whether 
$6,000,000 shall be expended for new works under the 
direction of the Commission. 

FINDLAY, 0.—The Clerk has been authorized to ad- 
vertise for the sale of $25,000 water bonds. 

MADISONVILLE, 0.—Bids will be received until July 
16, for $15,000 of 414%, 20-30-year village water bonds, 

, Bennett Carter. 


inted as mem- 


MARTIN'S FERRY, 0 
000-galion pumping 
Chas. 8. Moore, Supt. 

COVINGTON, IND.—A 20-years’ franchise has been 
granted to W. S. Reed & Co., Chicago, to establish and 
maintain works. This company has since formed the 
Covington Light & Power Co. There will be about 
5 miles of 10 to 6-in. mains, and 40 hydrants, Water 
will be pumped to a stand-pipe. 

LA GRANGE, IND. 
will be taken. 

MANISTIQUE, MICH.—Works are projected, the 
proposed supply, according to reports, being from In 
dian Lake, about three miles distant. 

BELLEVILLE, U.L.—The City Water Co., it is re- 
yorted, has secured a right of way for a pipe line from 

ake Christine. 

CHICAGO, ILL.—Bids will be received until July 5 
for the construction of crib and shaft. constituting 


Bids are wanted for a 2,000,- 
engine. Address Water-Works, 


A vote on the building of works 


the shore intake for the 68th St. pumping station. J 
Frank Aldrich. Comr. Pub. Wks. 

CHICAGO, ILL.—Bids for laying mains on several 
streets will be received until July 5. J. Frank Aldrich 
Comr. Pub. Wks. 


MARSHFIELD, WIS.—The Council has granted a 
water and electric lighting franchise to W. H. Upham 
Marshfield. The town reserves the right to buy the 
works within a year. Franchises have been granted to 
two outside companies in the past and been abandoned 

Northwestern. 

PANORA, IA.—The town has bonded itself for works 
to the amount of $6,000, 

COLERIDGE, NERB.—It is reported that a vote will 
be taken on the building of $5,000 works. 

Southwestern, 

ST. LOUIS, MO.--Bids will be received until July 
5 for furnishing and erecting complete in place at the 
Chain of Rocks, gates, valves and iron work of the 
screen chamber, wet well and engine pits. Geo. Bur 
net, Pres. Bd. Pub. Impvis. 

MANOR, TEX.—J. C. Harris is interested in a water 
works project. 

Pacific. 

SOUTH BEND, WASH.—The South Bend Water Co 
has let the contract for its reservoir and ordered its 
pipe. It will have a gravity supply. Secy. and Mgr.. 
E. Shepard, Seattle. 

LA GRANGE, ORE.—Cummings & Cooke 
the works here under their contract at once. 

DELANO, CAL.—It ts reported that 
works in this town has been granted 

SAN LORENZO, CAL.—The San Lorenzo Water Co 
has been incorporated by R. B. Miller, San Francisco 
W. Knox, Haywards. 8. B. McKee and others, Oak 
land; capital stock, $100,000. of which half has been 
paid in, Mr. Knox owning 480 of the 500 shares sub 
scribed. 


will build 


a franchise for 


Canada. 


NORTH SYDNEY, N. S.—Bids for building town 
works are wanted until July 2. Clk., J. N. Armstrong 
STELLARTON, N. S.—The Council has been in 


structed to build works. 
IRRIGATION. 

YAKIMA COUNTY, WASH.—The Tacoma & Yakima 
Land Co. is locating its ditch. Byron Barlow and F 
C. Burlingame, Tacoma, are interested. 

SAN DIEGO COUNTY, CAIL.—Pres. Jones, of the 
Linda Vista Irrigation District, accompanied by Con 
sult. Engr. Manuel and Surveyor Alverson, recently 
wert to the Pamo Valley to make a complete survey 
of the dam site and flume line on which to base plans 
and specifications for construction. 

NEW COMPANIES.—Southern Irrigation Co., Orlandy, 
Fla.; C. W. Jacocks, C. J. Hicks and C. G. Butts: $25. 
Ooo. Alia Land & Water Co., Grand Junetion, Coio. - 
$100,000, Palouse Irrigating Ditch Co., Tacoma. Wash 
trustees, E. C. Smith, C. H. Beers and others; $500,000, 

SEWERS. 

BUXTON, ME.—The citizens of the village are anx 
ious for a sewerage system, and it is reported that steps 
will be taken to construct one. 

BROCKTON, MASS.—The Sewerage Commissioners 
have been voted $15,000 for securing surveys and plans 
The system to be introduced is that of broad irrigation 
and downward filtration. The 
wholly within the city limits. 

QUINCY, MASS.—The Mayor has written a 
to the Council recommending that public 
held to discuss the question of sewers. 

WALTHAM, MASS.—Additional sewer bonds for $25.,- 
000 have been voted. 

CENTRAL FALLS, R. I.—Bids for building about 815 
ft. of 18-in., 455 ft. of 15-in., 1,250 ft. of 12-in., and 340 
ft. of S-in. pipe sewer and the necessary manholes and 
catch-basins, will be received until July 6. B.S. Dame, 
Secy. Sewer Comrs., Town of Lineoln, R. L 

BROOKLYN, N. Y.—The average depth of cut of the 
sewer in Ward 26, the contract prices of which were 

miblished last week, is as follows: Sec. No. 1. 8 ft.: 
_ 2, 11 ft.; No. 3, 11 ft.; No. 5, 10.08 ft.; No. 6, 12.18 

t. 

WILLIMANTIC, CONN.—Sewer 
made in three. streets. 

ILION, N. Y.—The Stanwix Engineering Co., Rome, 
is preparing surveys and preliminary work for a pro- 
proposed sewerage system. 

ROCHESTER, N. Y.—The East Side Trunk Sewer 
Commission will receive bids until July 6 for section 3 
of the trunk sewer. 

SIDNEY, N. Y.—A committee has been appointed 
to secure a sewerage system for the town. 

TROY, N. Y.—The Board of Contract will réceive bids 
until July 8 for a tile sewer in North Fourth St. 

WATERLOO, N. Y.—The Village Trustees will appoint 
a committee to secure plans and estimates for a wewer- 
age sytem. 

RUTHERFORD, N. 


sewage flelds will be 


letter 
hearings be 


extensions will be 


J.—Wise & Watson. FEnecre., 


Passaic, have been employed as engineers of the pro- 
posed sewers and other improvements, for which the 
citizens have voted to issue bonds. 



















































































































































































































































































































































































































































































































































































































































































ARDMORE, PA.—A perfect drainage system is to be 
ertablished between this place and Paoli. 

KEADING, VA —The contrict for a sewer in Waluut 
St. has been awarded to A. H. Tyson at $12,536. The 
bid was published last week. 

RICHLANDTOWN, PA.—The Borough Council has 
ordered the construction of a drainage system, which 
will require the laying of about 5,000 ft. of pipe. 

ROANOKE, VA.—We are informed that contracts 
have been awarded to W. IF. Patterson, Pittsburg, Va., 
for 3 to 11L-ft. brick drains in three streets and 2,900 ft. 
of 24-in, pipe sewer; J. G. Lee & Co., Chattanooga, 
‘Tenn., widening and deepening Lick Run; J. A. Gilles- 
pie, Chattanogu, Tenn., paving several streets with 
brick. 

DURHAM, N. C.—We are informed by Geo. W. Wood- 
ward that a Committee on Sewerage has been appointed, 
of which A. D. Markham is Chairman. It is proposed 
to eonstruct a sewer at once, but the town is not yet 
prepared for an extended system. 

CLEVELAND, O.—Bids are asked until July 20 for 
&« wers In two streets. R. R. Herrick, Dir, Pub, Wks. 

COLUMBUS, O.—The contract for the sewer in Moler 
St. hus been awarded to J. W. Blackman, at $21,438. 

INDIANAPOLIS, IND.—The Board ‘of Public Works 
hus approved plans for a sewer in Washington St., to be 
14% miles long and cost $70,000. Rudolph Hering, New 
York, has completed his report on a sewerage and drajn- 
age system for the city, together with plans for the pro- 
posed work, 

CHICAGO, ILL.—The City Council has voted in favor 
of six sewers and several paving improvements in the 
former town of Lake. Bids are asked untii July 6 for 
the construction of sewers, “7th letting.” J. Frank 
Aldrich, Comr. Pub. Wks. 

MAU CLAIRE, WIS.-—Bids are asked until July 6 for 
about one-half mile of sewers, ten manholes, ten catch 
basins, ete. C. A. Alderman, Cy. Engr. 

BOONKE, IA.—Plans for a system of sewers are be- 
ing prepared by M. R. Laird, Engr., Des Moines, who 
writes us that a part of the work will be advertised in 
a few days. 

CEDAR RAPIDS, IA.—Bids will be received until July 
14 for building about 750 ft. of 6 or 6% ft. two-ring 
brick sewer, with a bulkhead at outlet. J. Db. Wardle, 
Gy. Engr. 

DAVENPORT, IA.—The City Council will award con- 
teacts July 6 for 1,870 ft. of brick, and about 20,0V0 ft. 
of i5 to 24-In. pipe sewers. 

DES MOINES, IA.—The city will construct 10 miles 
of sewers and 8% miles of paving this season, at a 
cost of about. $500,000. 

IOWA CITY, IA.—About 8,000 ft. of 6 to 12-in. pipe 
sewer has been ordered laid. A. J. Cox, Cy. Engr. 

SPENCER, IA.—Plans for a system are being pre- 
pared by M. R. Laird, Engr., Des Moines. 

MINNEAPOLIS, MINN.—The City Clerk has been 
authorized to ask for bids for 2,000,000 sewer brick. 

GREAT FALLS.—Bids will be received until July 18 
for construction of 48-in. circular brick sewer in Sixth 
St. J. B. Leslie, Cy. Clk. 

OMAHA, NEB.—Bids will be received until July 8 for 
the construction of a sewer in district 159. P. W. 
Birkhauser, Chn. Bd. Pub. Wks. 

KANSAS CITY, MO.—Bids are asked until July 6 for 
sewers in district No. 136. J. Donnelly, Cy. Engr. 

OGDEN, UTAH.—The lowest bid for the sewers iu 
l'istrict No. 6 was that of Hobsen & Wilkenson, $12,828. 

SALT LAKE CITY, UTAH.—The City Engineer has 
prepared plans for 10,956 ft. of sewers, estimated to 
cost $33,528, and the Council has voted in favor of the 
construction. 

MONTREAL, QUE.—Bids are asked until July 6 for 
sewers in six streets. P. St. George, Cy. Surv. 

HALIFAX, N. S.—Sewer bonds for $21,000 have been 


sold. 
STREETS. 

BRIGHTON, MASS.—An appropriation of $10,000 has 
been made for the completion of Beacon St., at Engle- 
wood, 

NEW YORK, N. Y.—Three contracts for paving with 
granite blocks have been awarded to Matthew Baird, 
aggregating $137,851. 

ENGLEWOOD, N. J.—Bids will be received until 
July 5, by Wm. Cass, Engr., for grading, construct- 
ing and macadamizing 4,630 lin. ft of Cedar Lane, frou 
Hackensack River to West Shore R. R. Thos. O'Brien, 
‘Town Clk. 

RUTHERFORD, N. J.—Bids are asked until July 5 for 
paving about ten miles with Telford and macadam. 
Wise & Watson, Engrs., Passaic. See advertisement, 

BARNESVILLE, 0.—Bids are asked until July 11 
for paving Main St. with brick. 

CINCINNATI, O.—The Board of Administration will 
receive bids until July 9 for paving one street with 
brick and one with macadam. 

CLEVELAND, 0.—The Board of Control will recejve 
bids until July 13 for Medina sandstone paving, and 
until July 20 for stone flagging. 

MADISONVILLE, 0O.—The Trustees of Columbia 
Township will receive bids until July 2 for 3,500 lin. ft. 
of cement, and 2,000 lin. ft. of plank sidewalk. 

MARTIN’S FERRY, 0.—Bids are asked until July 11 
for 15,000 sq. yds. of brick paving and 1,90u ft. of pipe 
sewer. R. F. Allender. 

SPRINGFIELD, 0.—The City Clerk will receive bids 
until July 9 for $4,900 of 6% sewer bonds, and until 
July 19 for $20,000 of 6% and $25,000 of 5% paving bonds. 

YOUNGSTOWN, O.—The Council has voted to pave 
Elm St. at a cost of $14,000. 

CLINTON, IA.—The City Auditor will receive bids 
until July 12 for brick paving. . 

DUBUQUE, IA.—The contract for the improvement 
of Windsor Ave. has been awarded to C. Ryan at 
$13,784. 

IOWA CITY. IA.—Bids are asked until July 7 for mac- 
adamizing and guttering 4,740 ft., 40 ft. wide. Engi- 
neer’s estimate $2.50 per ft. An open bid looked upon 
with some favor by the Council is crushing, 50 cts. per 
yd., and rolling $30 per block of 320 ft. Specifications 
are on file with and bids will be received by Wm. J. 
Hotz, City Clerk. A. J. Cox, Cy. Engr. 





ENGINEERING NEWS 


FORT WAYNE, IND.—Bids are asked until July 12 
for grading and brick paving. F. M. Randall, Cy. Engr. 

TERRE HAUTE, IND.—The City Clerk will receive 
bids until July 19 for grading, brick and cement side- 
walks, and a 12-in. pipe sewer. 


PEORIA, ILL.—Bids are asked until July 5 for 27,000 
sq. yds. brick paving and 12,000 lin. ft. curbing in 
Averyville. J. A. Harmann, Engr. 

BETHANY, MO.—The town has voted $20,000 for 
macadamizing the streets. : 

OMAHA, NEB.—-The Board of Public Works will re- 
ceive bids until July 5 for paving with sheet asphaltum, 
granite Colorado sandstone, vitrified brick, etc., in 40 
streets and alleys; and until July 8 for grading, curbing 
and paving. 

KANSAS CITY, MO.—The City Engineer will re- 
ceive bids until July 6 for paving and macadamizing. 


ELECTRICAL. 


PAWTUCKET, R. L—The Pawtucket Electric Light 
Co. will soon extend its systema of electric lights to 
the villages of Ashton and Berkley. 

ROCHESTER, N. Y.—The city has awarded contracts 
for five years at 25 cts. per night for are lights. 

WESTFIELD, N. Y.—Bids will be received until July 
f. for an are and incandescent light plant. J. G. Fin- 
lay, Village Clk. 

LEBANON, PA.—The Committee on Lights report 
that a plant can be constructed for $20,000. 

ELKTON, MD.—The Elkton Electric Light Co. has 
been awarded a franchise and will at once construct 
a plant. 

JAMESTOWN, MD.—Bids will be received until July 
7 for establishing and operating an electric igbt plant. 
Alfred Steep. 

MONTGOMERY, ALA.—Bids are asked until August 
1 for lighting the streets by electricity. J. W. Bullock, 
Chin., Com. on Lights. 


CANTON, O.—It is reported that bids are about to 
be asked for street lighting. 

MATTOON, ILL.—A committee has been appointed 
by the Conncil to investigate the best system of elec- 
tric lighting. 

BGONE, IA.—The plant of the Boone Electric Co. 
has been purchased by Wm. A. Hunter and H. M. 
Vaughan. A $25,000 plant will be erected. 

ASPEN, COLO.—The Consumers’ Electric Light Co, 
is reported about to erect a plant. 


LONDON, ON'T.—Alderman Parnell and Mr. Graydon 
have been appointed to procure information in regard 
to the me yrony establishing an electric piant at 
Spring Bank, to owned and controlled by the city, 
and report to the city in November. 

NEW COMPANIES.—Marictta Electric Light, Heat 
& Power Co., Murietta, Pa.; $1,000; Treas., H. S. Rich. 
Bath Electric Light Co., Bath, N. Y.; $25,000; Jas. 
Murphy, H. A. eet Ashland Street Railway & 
Lighting Co., Ashland, Wis.; $75,000; S. 8S. Fifield, Geo. 
dlarper. 

CONTRACT PRICES. 

STREET WORK.—Sunbury, Pa.—The contract for 
paving Market St. has been awarded to J. B. Reed, at 
$2.08 per sq. yd., for the John A. Porter square brick, 
17 cts per cu. yd. for excavating, and 75 cts per lin. 
ft. for curbing. 

Kansas City, Mo.—Contracts for paving with vitrified 
brick on concrete have been awarded as follows: F. P. 
McCormick, 2,391 sq. yds., $1.74 per sq. yd.; 5,420 at 
$1.64; 2,677 at $1.60; C. L. Powell, 1,753 sq. yds., $1,679. 
The Barber Asphalt Co. was awarded a contract for 
paving 527 sq. yds. with asphalt, at $2.65 per sq. yd. 

Burlington, Ia.—We are informed by Wm. Steyh, Cy. 
Engr., that proposals were received June 20 for paving 
eight streets with brick. The bids were as follows: 
Fred Hoffman, one street, curbing, 59 cts. per lin. ft. 
and paving $1.67 per sq. yd.; N. Z. Young, grading, 22 
to 40 cts. per cu. yd.; curbing, 58 and 60 cts; paving, 
$1.56 to $1.68; Arthur Starker & Co., grading, 30 to 
75 ets.; curbing, 58 and 60 cts.; paving, $1.60 to $1.90; 
Kropp & Hemphill, grading, 25 and 40 cts.; curbing, 53 
and 54 cts.; paving, $1.60 to $1.65. 
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NOTICE TO CONTRACTORS. 

Tenders will be received by registered post 
addressed to the City Engineer, Toronto, up 
to 11 o'clock a. m. of July 12, 1892, for the 
construction of the following works, viz.: 

ASPHALT PAVEMENTS. 
Yonge Street from King Street to Hay- 
ter Street. 
Yonge Street from Grenville Street to Bloor 

Street. 

King Street from Sherborne Street to Sim- 
coe Street. 
Rose Avenue from Winchester Street to 

Howard Street. 

St. James Avenue from Ontario Street to 

Parliament Street. 

Parliament Street from Carlton Street to 

Winchester Street. 

Devonshire Place from Hoskin Avenue to 

Bloor Street. 

Specifications and forms of the tender may 
be obtained on and after July 5, 1892, at the 
office of the City Engineer. 

A depdsit in the form of a marked cheque 
payable to the order of the City Treasurer, 
for the sum of 5% on the value of the work 
tendered for under $1,000, and 2%% for the 
value of the work tendered for over that 
amount, must accompany each and every 
tender, otherwise it will not be entertained. 

All tenders must bear the bona fide sig- 
natures of the contractor and his sureties 
(see specifications), or they will be ruled out 
as informal. 

The committee do not bind themselves to 
accept the lowest or any tender. 

JOHN SHAW, 
Chairman of Committee on Works, 
Committee Room, Toronto, June 28, 1892. 
27-1t. 





June 30, 1892. 
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TREASURY DEPARTMENT, OFFICE 
of the Supervising Architect, Washington, 
D. C., June 29th, 1892. Sealed proposals will 
be received at_this office until 2 o'clock p. 
m., on the 27th day of July, 1892, and 
opened immediately thereafter, for all the 
labor and materials required for the erec- 
tion and completion (except plumbing and 
heating apparatus) of the United States 
Post Office building at Ashland, Wisconsin, 
in strict accordance with drawings and 
specification, copies of which may had 
on application at this office or the office 
of the Superintendent at Ashland, Wis. 
Each proposal must be accompanied by 
a certified check for a sum not less than 
2%. of the amount of the proposal. ‘The 
right is reserved to reject any and all bids 
and to waive any defect or informality in any 
bid, if it be deemed in the interest of the 
Government to do so. All bids received af- 
ter the time stated will be returned to the 
bidders. Proposals must be inclosed in en- 
velopes, sealed and marked, “Proposals for 
the Erection and Completion (Except 
Plumbing and Heating Apparatus) of the 
U. 8S. Post Office Building at Ashland, Wis- 
consin,”’ and addressed to W. J. Edbrooke, 
Supervising Architect. 27-2t 


ANDERSON WATER-WORKS—NOTICE 
TO CONTRACTORS, 

Sealed proposals will be received by the 
Trustees of Water-Works of the City of 
Auderson, Indiana, at their office in said 
city, until 12 o'clock noon, of ‘thursday, 
duly 14th, 1892, as follows: 

tor furnishing materials and constructing 
one building, to be subdivided into an en- 
xine room, approximately 40 x 60 ft., and 
Pr i. room 40 x = B. in plan. 

Also for two pumping engines (includin 
foundations and fixtures), Sach on md 
pacity to pump three million (%,000,000) 
v. » gullous of water per twenty-four 
nours, uuder a pressure for domestic and 
current service of 65 Ibs., with steam 
pressure at 75 Ibs., and with strength of 
working parts sufficient to safely carry 
with additional steam pressure a water 
pressure of 150 lbs, per square inch, during 
ure service, 

Also for two return ty$ular boilers (in- 
cluding foundations, sett{ngs and fixtures), 
approximately five feet/diameter and six- 
teon feet long; or the eqnivalent in effective 
horse power, should y other type of 
Pears - ae ew 

so for furnishing approximately 1,550 
lin. ft., 219 5-10 tons, uP 20-in. ; 2400 ft., 
167 8-10 tons, of 16-in.; 1,600 ft., 90 6-10 
tons, of 14-in.; 7,470 ft., 331 410 tons, of 
12-in;. 4,550 ft., 153 5-10 tons, of 10-in., 
and 4,300 lin. ft., 102 2-10 tons, of 8-in. 
cast iron pipe; total, 1,064 5-10 tons of 
Pipe. Also, approximately, 20 tons of special 
castings. Also for laying said pipe. 

Also for 44 fire hydrants. Riko for one 
20-in. valve, one 16-in., one 14-in., four 
12-in., four 10-in., three 8in., and three 
6-in. stop valves. 

The necessary general and detail draw- 
ings will be ready for the examination 
of bidders from and after July 8th, from 
gna — bel = = anes, 
orms of contract and forms of propos 
will be furnished. — 

The Trustees reserve the right to make 
such modifications in above quantities as 
they may elect, either before or after re- 
ceiving bids for same. 

The right to reject any or all bids is also 
hereby reserved. 

LAFE J. BURR, President; 
H. CANADAY, 
T. M. NORTON, 






Attest, Trustees. 


BYRON McMAHAN, Secretary, 
J. D. COOK, Toledo, O., Con: Engr. 
Anderson, Indiana, June 23, 1892. 27-2t 


NOTICE TO SEWER CONTRACTORS. 


Sealed proposals indorsed ‘Pro for 
Building Section 6 of the Newton Sewer 
System” will be received at the office of the 
City Engineer, City Hall, West Newton, 
Mass., until Tuesday, July 12, 1892, at 12 
o'clock _m.; the award of the contract, if 
awarded, will be made by the Joint Stand- 
ing Committee on Sewers as soon thereafter 
as practicable. All proposals must be on the 
blank furnished by the said Committee, and 
must be accompanied by a certified check 
upon a national bank of the cities of New- 
ton or Boston, drawn and made payable to 
the order of the Treasurer of the City of 
— = — is 

me of the approximate ntities for 
the Section are as follows: 16,600 ft. of 
pipe sewer from 6 in. to 15 in.; 210 cu. yds, 
rick masonry; 19,000 cu. yds. of material 
to be excavated at various depths. 

Plans can be seen and specifications and 
forms of contract can be obtained at the 
office of the City Engineer. 

Each bidder is required to make a state- 
ment indicating what sewer work he has 
done, and to give references that will enable 
the Committtee to judge of his business 
standing, and no bid will be received in case 
the bidder nas not looked the work over on 
the ground. 

The Committee reserve the right to reject 
any. and all bids if they shall deem it for 
the interests of the City of Newton so to do. 

William F. Harbach, Chairman; Edward 
B. Wilson, Erastus. Moulton, George 8. 
Downs, Charles W. Kyapp, Joint Standing 
Committee on Sewers. 
eS West Newton, Mass., June 29, 


ALBERT F. NOYES, 
27-1b City Engineer. 








RENSSELAER POLYTECHNIC INSTITUTE, Troy, N. Y. 


Examinations for Admission June | and Sept. 14 and 15, 1892. 


PA. 


in Civil, Mining and Electrical Engineering, cniatiaed Physics, Drawing. For catalogue address REGISTRAR. 


NIVERSITY OF ILLINOIS, CHAmpaicn, ILL. 


L, ELECTRICAL and MINING ENGINEERING, and in ARCHITECTURE. Also seven courses in literature and science. 
For catalogue or information address REGENT, Champaign, 


A ae OF CIVIL ENGINEERING. 


LAFAYETTE COLLEGE, EATON, 


c 


ANICA 
Courses in CIVIL, MECH extensive equipment; fees merely nominal. 


IItl 


Pardee Scientific Department. 





= Forty-two instructors; 


SIBLEY COLLEGE, CORNELL UNIVERSITY, ITHACA, N. Y., 


to 300,000 ibs. ca 
H. THURS 


HARVARD UNIVERSITY. 


LAWRENCE SCIE 


Is prepared tonal make tests of iron and steel on various machines = 


is under the control of the racic ot Arts ends Sciences of Harvard 
hoy ee ; IL. Chemistry; III. Geology; Iv. Biology; V. Electrical Engineeri 
The last named course is especially designed 
mation 


summer of 1892 it is expected that courses of AER will be given as follows: 
zy, four, ogarees, viz, Fundamen 


erSurveying; Klec.rical Engineering. Mecha 


Cera descriptive courses and other information may be obtained 
meationsSonarens of these o on methods of instruction will be given 
Joe" Beverat of ace pentary however, are intsnded to oct the needs of bo 

e o 

eunjocta ae aoa SS be counted towards adegree. During 


utgeum, and ie En invering and. 


and 
ies mare Cambridge 
ALFRED D. OTTEWELL, 

Engineer for Bridges and Buildings, 


14 SANSOME STREET, SAN FRANCISCO, 


ont togamic Botany. 


verlag; Tee 


soolony. ogy, tne Peabody 
courses, 
Board 


CAL. 


M. P. PARET, M. Am. Soc. Cc. E, 210 E. Lexington St., Baltimore, Md. 
Ot Interest to Consulting Engineers, Corporations, Contractors, Improvement 
Companies, etc. 

SURVEYS OF ALL KINDS A SPECIALTY. 


Under Contract and Specifications if desired. Work done promptly, reliably and reason- 
ably. All necessary men, instruments, etc., supplied. Personal direction and oversight given 
to ali work. Correspondence Solicited. 








WM. BARCLAY PA -ARSONS 


Oo: & Are. & M. Am. Soc. C. E., Civil Engineer, 33 Keystone Block, Chattanooga, Tenn. 


M. Am. Soc. ©, E., Civil Engineer, 
M ST.. NEW YORK. 





Railwa Survey and Sepa. Mining and ae ee, “a Wisk Surveys and 
Plats own ot *Suburbat i Property. pina, Supply. Drainage, Sewers, ners. Dams 
for ba a ee Plans, Supe tendence. [{# Expert ,-- on Railway and 





ways. Plans, 8; cifications and Estimates on Municipal Works Bridges 
" rage. Fins, Correspondence Solicited. - ’ 





HIRAM PHILLIPS, Consulting Civil and Mining Engineer, 
810 OLIVE ST., ST. LOUIS, MO. 


Expert Tests and pSepee of All Kinds of Materials Used for Structural Work, Examinations, Plans, 
Specifications and Estim 


JOSEPH C. PLATT, Consulting Engineer, Waterford. mY. 
Investigations and Reports. Engineering and Manufacturing. 


a & BAY, Room 81, Chronicie Bidg., San Francisco, 


Civil Engineers. Wm. G. Raymon. 
Railways, Plans, ee Estimates, Bridges and Roofs, Sewerage, Water 
for Inv 


C. Remineton. “= MINGTON & Cco., Chicago, Il., ¥. RemincTon. 


Cerrespondence Solicited. General Contractors. once, 134 Van Buren Street. 


Belteente. Water-Works, Sewerage, Mason: Macadamizing, ‘Excavating, Grading and 
Filling. unicipal Improvements of every desutgtion. 


PALMER C. RICKETTS, Consulting Engineer, 17 yinst sT., TROY, N. Y. 
Bridges, Roofs, et. Plans, Specifications, Estimates, Superintendence, Inspection and Reports. 
RICKER & WING, Room 112 White Building, Buffalo, N. Y., 


Gro. A. Ricker. Civil and Landscape Engineers. Frev’x K. Wixa. 
SPECIALTIES: Railroads, Docks, Trestles, Landscape Engineering. 


H. C. RIPLEY, Galveston, Tex., Civil om 
Engineer <a Improvement. (Late U. 























i 


Improvemen ears’ e€ ea the Eis ana Gulf Coast in connection with the 
I vement of Rivers and bors. falties: Soeregnie Sum veying, Plans, Estimates and 
Specifications for | FR ther Marine W: ” 





Ss. B. ROBBINS, Great Falls, Mont., Civil and Mining Engineer. 
RAIL WAYS—|RRIGATION—™MINING. 


Assoc. Am. Soc. C. E. 


FRIEDRICH ROSENBERG, Pueblo, Colo. 


Civil Engineer. 
Railroad Engineering.” Reports Made on Mines. Irrigation Works. Highway and Street Improvement. 


ANDREW ROSEWATER, m.am.Soc.C.£., 424 Bee Bidg, Omaha, Neb. 
Engineer Municipal Public Works. Sewerage a Specialty. 





Member Phila. Eng. Club. 








WE, Mem. Am. Soc. C. E. 
Chicago, ill., 


ting re, 


ROWE & ROWE, S30 Webster Ave., 
Superintending on and Consulti 
Surveys, Plans, Estimates, Superintendence at epee 


OSCAR SANNE, Consulting Bridge Engineer, 
Reem 60, COLBY & ABBOT BUILDING, MILWAUKEE. 
Estimates, Specifications, Details of Steel and Iron Construction. 


F. G. & G. R. SIKES, Civil Engineers, 
jk a HITE BLDG., BUFFALO, N. Y. 


Bridge and 


th 








Branch Office: TONAWANDA, N.Y. 


SUMMER COURSES OF INSTRUCTION. 


ital Principles of Chemistry ; Qualitative Analysis; Quantitative Analysis; Organic Chemistry. 
; Cryp Physics, two courses. Geology, three courses. 
echanical Drawing: Phy ical Culture, two courses; Physio/ 
2 eee: German, two courses; French, two courses; History and Art of Teaching: Elocut 
on application to the Secretary of Harvard U biversity, 
teachers in the several d 
In general 
aners, and may be taken by students in lieu of the corres 
the session of the schools the College Librar 
Collection in Boylston Hall are also accessible to students during 
Physical Training and Elocution, are $20 for each course. 
during the summer vacation at a cost of from $5 to $10 per week. 


ity. Test trials of engines, boilers and other machinery, and all kinds of experimental investigation in 
N, Director. 


R.Cc. ¢ ARPENTER, Superintendent Laboratory. 


NTIFIC SCHOOL. 


University, offers seven courses of study Teading to the degree of Bachelor of Science, viz. : 
ng; VI. General course in Science; VIL. Anatomy, Physiology and Physical Training 
for those who intend to study medicine or to teach physical training. The annual fee La each of these courses is $150. For further infor 


N. 8S. SHALER, Dean, Cambridge, Mase. 


Botany, two courses, viz.: 
ingineering, three courses, viz. 
and Hygiene; American History; 
ion; Courses at the Medical School. 
Cambridge, Mass. In addition to the above 

These lectures will be open, without charge 
to the needs of those who intend to be teachers in the several 
nding courses in the College and the 
will be open from 9 a. M. till5p.M. The Museum of Comparative 
he summer vacation. In general the fees for the above mentioned 


ra etable Morphology 
opoxraphical Sur- 
Socialism and Social Problems; 


ents represented 


courses are adapt 


— by the schools. 


Mem. Am. Soc. Civil Engineers. Mem. Am. Inst, Mining Engineers. Asso. Am. Inst. Elec. Eng’rs 
FREDERICK H. SMITH, 227 E. German St., Baltimore, Md., 
Consulting Engineer and Geologist, Bridge Engineer. 


FRANK SNYDER, 113 N. Fourth St., Columbus, O., 
Hydraulic and Sanitary Engineer. 
Designs and Estimates for Sewerage, Sewage Disposal and Water Supply. 


EDWARD S. SHAW, 146 Franklin St., Boston, Mass., pri 


Censulting Engineer. Bridges and Other Structural Work, Designs and Specifications, Exam 
and Reports, Supervision of Construction 





Construction Superintende 








JESSE M. SMITH, M. Am. Soc. Mech. Eng., M. Am. Inst. Elec. Eng., 


Mechanical and Electrical Engineer. 
EXPERT IN PATENT CAUSES. 36 MOFFAT BLOCK, DETROIT, MIC H. 


ISAAC A. oe MITH, M. Am. Soc. C. E., Architect and Civil Engineer, 

M 604, THE ORIEL Sixth and Lecust =f. LOUIS, MO. 

General pantera Architecture. Surveys, Building Plans and Specifications, 

Works, Electric Light and Sanitary Drainage. Legal Engineering E\ idence. 
Bonded properties, 








Water- 
Reports on 





CHARLES W. KNIGHT. Hopkins, M. Am. Soc. C James W. KITTRELL 
THE STANWIX ENGINEERING CO., Rome, N. Y., 
Sanitary aud Hydraulic Engineering a Spectalty. 


Designs, Specifications, Estimates and Reports for Water-Works and Sewerage. Construction Superin 
tended. Correspondence Solicited. 


W.L. STEBBINGS, 800M 1118 Monadnock Building, Chicago, 


Civil and Consulting Engineer, 
Bridges, Roofs, Heavy Foundations, Factories and Train She: ds. Inspection and Superintendence, Expert 
Examination of Old Structures. 


Civil Engineers 








JAS. T. TAYLOR, Civil and Hydraulic Engineer, 
MORENO, PERRIS, ALESSANDRO. 
Address: P. 0. Alessandro, San Hernardine Co., Cal, 
Plans, Estimates and Reports. Irrigation and Water Supply. Works and Structures. 


J. C. TEMPLE, Dayton, Ohio, Hydraulic and Mechanical Engineer. 


Designs and Estimates for Water-Power Improvements, Water-Works, Water and Steam Power Planta, 








Hart Vance, M. Am. Soc. C. E, EK. H. Meppis. 


VANCE & MEDDIS, 223 Fourth Avenue, Louisville, Ky. 
Civil Engineers and Surveyors. 


C.'C. VERMEULE, Civil and Topogra, 
ROOM 133, 71 BROA 


VON SCHON & GARNER, Fredericksburg, Va., Civi/ Engineers. 


Reports on netieegs, Timber, Minera) and Town Site Surveys. Sewerage and Water-Works. Rallroad 
Topographical and Land Surveys. We Operate Throughout the Suuth. 


. A. L. WADDELL, Consulting Bridge Engineer. 


In charge of Western Office of the Phoenix Bridge Co. and the Phoenix Iron Co. 
KEITH & PERRY BLDG., COR. 9TH AND WALNUT STS... KANSAS CITY, MO 


GEO. E. WARING, Jr., M. Inst. C. E., Consulting Engineer, 
NEWPORT, R. I. and S874 BROADWAY, N. Y. 
Sanitary and Agricultural Drainage, the Laying Out of Towns, ete. 


WARING, ‘CHAPMAN 





ow Engineer, 
WAY, NEW YORK. 








a 








F. W. Fanquaa®r 


& FARQU HAR, Civil Engineers, 





ORT, R. I. and 874 BROADWA Y, N. ¥ 
Furnish Plans for and J m3 the Construction of Sew: fe, Drainage, Plumbing, Water-Works, etc 
Topographical Work and the Laying Out of Towns. GEO. E. RING, Jn., Consulting Engineer. 
Ww. Girpe Wiixims, C. E., M. Am. Soc. C. E. Geo. 8. Davison, C. E., M. Am. Soe, C. BE. 
WILKINS ¢ & DAVISON, Westinghouse Bidg., F Pittsburg, Pa., 
ae and Estimates made for Ratiroads, Water- a Bridges and Sewerage. Spéciai 
attention given to Coke eee Foundations, Buildings. and Railroad Tracks for Blast and 
Manufacturing Establishments. 





EDGAR WILLIAMS, 630 Rialto Bidg., Chicago, 


Civil and Consulting Engineer. 
Plans, specifications, estimates and supervision of water-works, sewerage and municipal 
orks. ve 





WILSON BROS. & CO., Drexel Bidg., Philadelphia, Pa., 
Civil Bagineers and Architects. 


works, Sewerage Sy oe ee Plans and Spectienstes Pe vessipet for BeBdings, Water- 
on Im oremnenm eee © all Classes Se Tenens ee Work. 
Work attended to. Examinations Made of Railway, Mining Other Properties. 





i M. WILSON, Civil and Sanitary Engineer. 
Reems 57, 58, 59, Beard of Trade Bidg., Cor. 16th and Farnam Sts., OMAHA, NEB. 
tngineering Practice. SANITARY WORK A SPECIALTY. Plans and Specifications Pre- 


oo 








Iv 
M°CORMICK CONSTRUCTION CO., 


904 OLIVE STREET, ST. LOUIS, MO. 


Tunnels, Railways, Bridge Piers, Foundations, Water-Works, River Improvements, etc. 
R. P. MCCORMICK, President and Chief Engineer. 


WISE & WATSON, Civil and Sanitary Engineers. pop SOY & ABE 


RAILWAYS, MACADAM ROADS, SEWERAGE, WATER- WORKS. 
Passaic National Bank Building, Passaic, N. J. Ratherferd, N. J 








ESTABLISHED 1883. Former address, 60 Sp 


DONATO CUOZZO, General Contractor, 386 Bi Broome _ N. Y. 
italian Labor Empl oyment and Supply A enc 


for the construction of Railroads, Water Sewerage, Stone Cutting, ry, Po. Branch 
Office, 215 North Street, Boston, Mass. Write for t Circular showing method of supplying men. 


WM. HENRY WHITE, Engineer and Contractor, 32 PINE ST., NEW YORK. 
Water and Gas Works a Specialty 


Send for Engineering News Cataiogue ot Books. 


J. F. Morrett, Pres’t; J. V. CLarke, C. E., Treas. H. C. Hopextns, C. E., V. P.; C. T. Morrert. 
MOFFETT, HODGKINS & CLARKE CO., Syracuse, N. Y., 


Engineers and Contractors. 


SPECIALTIES : Construction of Water-Works, Gas Works, Electric Lighting, and Sewerage in Cities 
and Towns. Also, ‘General Kailroad Engineering and Construction. Plans, Specifications a Estimates 


Now York Office, 34% Pine St. Chicage Office, 720 Opera House Block. 
E. WOLTMANN. Geo, T. Kern, M. Am. Soc. C. E. 


WOLTMANN, KEITH & CO., 11 Wall St., New York, 
Engineers and Contractors for Water- Works, etc. 


JAMES C. WONDERS, Bellefontaine, O., Civil Engineer. 


Highways and Municipal Work, Plans, Estimates, Specifications, Superintendence. Correspondeace 
invitea. 


BARTLETT, GAY & YOUNG, Manchester, N. H., Water and Sewers. 


WM. GRIFFITH, Coal and Iron Exchange, Scranton, Pa. 
LANCASTER & LANCASTER, Norfolk, Va., Mines and Manufacturers. 
HARVEY LINTON, Altoona, Pa., City Engineer. 

CHARLES STEINER, C. E., Temple Court, Minneapolis, Minn. _ 
CVOKE & READ, Cleveland, O. 


PATHN Ts 


STOP BSikER, 
“EXPEOSIONS 


EXTENSIBLE 


























Special attention to Patent Causes by 
JOSEPH BALL, Attorney at Law, 4447 
Frankford Avenue, Philadelphia. 


We make a Fusible Low-Water Alarm for Steam 
Boilers, perfectly reliable; acknowledged so by 
steam experts. Send for Catalogue H. THE 


VAN AUKEN STEAM SPECIALT: 
CcO., Chicago. 


SEWER BRACE. 


PATENTED JULY 8, 1890. 

This brace is connected to the shoes 
by ball-bearing joints, which allow it 
to adjust itself to any angle the plank- 
ing may assume. It is quickly and 
a - se easily oe in — — > very 
1 in the trench, and being made of the very stron material is absolutely safe. 
We will eeod one dozen on thirty days’ trial WRITK FOR Sincu LAR AND PRICES. 


THE DUNN MFG. CO., Ltd., Branch Office, Lewis Bldg., PITTSBURG. PA 


Coop.r’s Specefications cf 
: Ivon and Steel Highway Bric'ves, 25 cents. 



































































J. EDWARD ADDICKS, Pres. GEO. A. KELLY, Treas. ROBT. W. LYLE. Sec'y 


Staten Island Terra Cotta Lumber (p, 


——MANUFACTURERS OF—— 


SALT GLAZED VITRIFIED SEWER anp 
DRAIN PIPE AND FLUE LININGS, 


Fire Brick, Ornamental Front Brick of all colors, Architectural s Cotta 
and POROUS TERRA COTTA or * TERRA COTTA LUMBER” 
and Hard Tile for Fire-Proofing Buildings. 
MINERS AND SHIPPERS OF CLAY, FIRE MORTAR, ETc, 


This Company owns the exclusive right to manufacture POROUS TERRA COTTA , 
‘STERBRA COTTA LUMBER °° in Middlesex County, N. J. ; 
and Richmond County, N. Y. 


Offices: Equitable Building, 120 BROADWAY, NEW YORK, 
Factories: WOODBRIDCE, N. J. Evening Address: HOTEL IMPERIAL, N. y, 








For Circulars of the Best Street Paving Roliers, Add.ess 


ENTERPRISE MFG. CO., 104 Main Street, Columbiana, Ohio. 


sini Little to Buy, Less to Run 
and Nothing to Keep. 


THE SHIPMAN 
Automatic Steam Engine 


1-2-4-6-8 HORSE POWER. 
Burns Natural Cas, Kerosene, etc. 
ANY ONE CAN RUN IT. 
Write for Catalogues and Full Particulars. 


THE SHIPMAN ENGINE COMPANY, 


201 Summer St., Boston, Mass. 




























































2 
Pace Pac’ AGE 
Alphabetical List ¢ of Advertisers. Glamorgan Co.. .........%....- nM | Landie, JOhR.....0. .... .00<0. 2 ee. Bronze Smelting co. “a f Standard Cattle Guard,...... z il 
Geet eld $3 | Maslin & Son..............-+. 28 | Pittebere Lncsesuve é Gar = Standard Thermometer Go..." 18 
Page? Cheater Steel Castiiigs Co Gould's Mfg. Co, Seneca Falls, g2 | Mason, W. P............. 0.0... OT PNM oh Fuk ceetissbs szpeisess 6 | Staten Island Terra ote Lin 
Abvendroth @ Root, M. BM. Oo.. o+0-, St | eee Oeeed  e inen Go. Gray, Samuel M................ 2 McAuley ee. ee ae Pittsburg Reduction Co. 2%} ber Co., Woodbridge, N.J ... 3 
Addyston Pipe & Steel Co...... Greenfield Steam Engine Wks. | , A WDING CO. .... .... ss eesenee ‘oole, . nD ee s :  e 
acne POWGEE CO... 20.0... see 0 a Christie & NAO ascents Groton ridge & Pe : eerice Be dows 2 Porter Boller tt Bs. 5ise Stepbings, WI Laon - $ 
Albree, Chester B..........-.-+++ Jincinnati | aume- Attred.0 {| McConway & Torley Co....... Re Os res ch Stow Flexible Share : 
Alexander, Hill & Dunlap 4] Claffy, Jobn.. ........000++ 9 Gurley, W.&L.E...... 16 | McGrew, 7 7 -- 31 Porter Mfg. Oo.................. Si} s 5 
* Cem 86 | Clarke, Thomas C............... 2 , duha ean chcen eds Stow Mfg. Co..... ) 
Aeon eens ileus ent Wis. 16 Clayto mn Air Compressor Works 1 Hall Signal Co............. a meee. ‘& ve = ; 3 Pottsvile fron & oo = " - 2 Sumner & Goodwin... .....°2..! 13 
American Fire Clay Co ...-... 17 peers Saree & Mach. Co.. 2 Harlow & Co., Jas. H........ 30] McNeal Pipe & 35] Prosser & Son, Thomas 6 
American Hoist & Derrick Co.. 29 te FOOT. ose sseee. serene 93 Harrisburg Fary. ‘Wachine Wks, 16 | Marion Sigam Shovel ¢ Go - 3%] Pulsometer Steam Pump Co..1, 33 
Anderson & Barr. ..... ..++++- * ooley sa je ERB v overs: hapear 4 Hastings Pavement Co......... 17 Masailion brid Eft Ds vosseeeentes a 
AMingwtall: Samii Asc: 3 Conslidated Gar Hieating Co.. § Hazen, Allen Meler & Foster cc: 2] Qand CCompany......eceesee 18 
Ashton Valve Co.. a | Goneregtess’ Finns Sis. Co... || Heller & Brightly Mellert Fdy & Machine Go...” 35 | Queen & O0.......00c0sceee coe 16 | Thomson-Houston Electric Co. 31 
Atlantic Dredgin ‘G.. ‘ook Well Co., The........ on Hersey Mfg. Co Merrill-Stevens Mfg. Co Thomson- Houston Motor Co.. 3! 
Austin Mfg. Oc., F. C.. Coapen,, Thpesete. ...++-+- * “) Hering, Rudolph Metcalf, Paul & Co....... Radford Pipe & Foundry Co.. 34 Thomeon Wee ORs. 4080.0:.. 14 
ifthe Tt ten q Hildreth, R. W. Michigan Brass & Iron Wo: Rama dron Works .°...... a] Tippett & Wood....00. 0200002. 3) 
Babcock & Wilcox Co * | Comberiund Hyd bis'dioisause Hill, John W eeaaeee Figo O0....----. WM bk sax dp Saise clay 5 | Toledo F’ry & Machine Go..:) 25 
Babcock, John 3 Cumberiand Hydraulic 12 Hinson Car Coupler Co Middleton, W. &\.... Ranvtorph. 7. F.. 1¢ | Tomkins Co., Calvin............ i 
Babcock, Ste : see saci Wels gases ee" 19 Hodge & Co............. Millar & Sons, Chas... 2.0... d & Bay.. 3 | Trautwine’s Pocket Book...... 18 
Bact, Oe 1¢ | Gunningham Iron Woi % Bere Wickes Ge mod Valley Bridge & Iron - Remington & Gb... 4 
Ball- 0 . : olly Manufacturing DF POs bails os - 900d ociint eqs kio ese 2 
Baldwin, Stephen W i) oe 4,20 Holyoke Hydrant & tron Wits.. 18 | Moffet, Hodgkins & Giatike!*<: 8 pee wee - ,3] Union Akron Cement Co.. 
Baldwin I Lqoemnative Works.... | Curtis Regulat or Co... Pump Go 33 Howard Harrison tron Co...... 19 | Montague & Co... ;.......- nie inst Gnton Brides 00... ei Bases 
Ba! * = GEE, TL Dedccccetsacgncs —, » Dovsees 
Ger Asphalt Paving Go... . 96 | Davis, Chester B................. 2 Hughes Steain Pum 81 | Mosby, 8. B.'& Co.:.. coesee eee Union Water Meter Co.. 
Barr Pumping Engine Co. ... 32 Dean Bros. ere = Hunt & Co. Robt. 2] Mt. Vernon letien Co.. United States Fire Clay Co 
Bassett Bros. ...........+ceeceeees e ee: ——: > teianaglepatd ; Hunt & Clapp PA 2 Mueller, H.. Mfg. Co a gm of — Dhesep “- 
Beaumont, oe... 13 | Detroit Pipe & rae Co.. 35 Hutton, Wm. R 2 wendy, nM Urie Dredge Mfg. Co. “— DP ies 
Beckmal EE RE 16 | Dickinson Bros. & King. . I7 Industrial Works................ 2 Sher te ene Rake aber premns sl 
Berlin Iron Bridge Go.. 98 | Dickinson, P. P.. . 2 Ingersoll-Sergeant Rock Drill Nat’! Pdry & x Pt wes. Gatek Wome... 2c te 
Binder & Seifert.. 2 | Donaldson Lron Co OO esa Sa Ss wii awhinads veecenns 5 | National Meter Co...... ee Vanderbilt & Hopkins...” 2 
ack, Parker N. 2| Cunnam & Co., C. N ER I BE Wasa ccc nnectegs sees | National Paint Works. 0-772 Van Duzen & nt 
Blac & t 1] Punham & Paine.... - wa National Surface Guard Co. see Van Wie, Irwin...... 2002..." 33 
Biackimer & Post, 38 | Dunn Mfg O0...... s..0. cesses | Jackson & Woodin Mfg. Co.... 34] National Tube Works.. yan Wie, Irwin... z 
Blake, puns Gar 3} Drummond, M. J........ . OB SRT Boa nnk sccesvandesse 2| National Water Purify weniuaoie C. ae 
eee MNME WE... .ccocecovanscuce 2) Dunham, Fo AU... : “2 Janney-Hein Company 7| Neuchatel Asphalt Co., Li 17 Von Schon & Garner Pe 
Bogys, Bow, Roar tors eaters sesae 17 | Duplex Street Ry. Track . 1 Johnson Railroad Signal Co...) 1] N.Y. & Bermudez Co.. 17 Vulcan Iron Works 24 
Ihridge Works... 26 | Eddy & Co., George ; 18 Johnson & Wilson 36 N. ¥. & Rosendale Cement Co.. 36 
Boston x Loskport Block Go.. 82 Eddy RRA oo3c cake 13 Johnson & Flad 2) N.Y. Car Wheel Works Co..... 36} Ross Valve Co. 13 ; s 
Boston & Lockport, Blok Oo. . 2 Moor Bridge Works. 26 Joseph Dixon Crucibie Co. 1): 18 Norton, By ai saiecascoeecs - 9%] Rowe & Rowe... BO ee ae cone cee’ 2 
Bourbon Copper & Brass W ork 2 Edison General hectrie ©o.--- Kalamazoo R-R. Vel. & Car Co. 11] NOrw ir i pre Tare es atc coninans ween *| Warder, J Fo Heveicessrseeervees | 
aren, G.. Sh ape ae ee See aeseee 4 » ARMIN, Wie Ciiccctectoasnssesess W i 4 
ear James... % Eezieston § & : Deine Hakoh tant oe 8 | O'Flaherty & & Son, Daniel oa Safety Car Heating & Lighting Waring, Chapman & Farquhar ‘ 
ee. w. ae 16 | Eng. Emplonm ment ‘Bureau... 90 | Ez = 16 | Ohio Pipe Co ....... ... ay ae Warner, money & 31 
ret chtiag & conveying "| Rntieprie Mig Co Eames Cc Gi alee a Waren clot Amba eerie © 
OIURg & WSO) NS a eee ou, | PREERE GOPMIRO UO... cece ew ancees ell Supply Uo. ...... e ‘av’ 
Seer eaine OO. wana vos senesss 18 | Bee ms Kenyon & ieee % | Kirk & Som. arthiir.oo. 19 | Ola Domin ion Creosotinig Wks. 31 7 > s 
Brown & Sortiand Cement Co.. 17 Evans sex ‘Horse & giroat Cover +e ~ ae Rootes oo = 
Bac yrus Steam Shovel &Dredge me —— le seeeseee . Laidlaw & Dunn bs: eo ee Is 
«s°-o ome Duman G........ arre brads y & Machine Co.. Lake Shore undry.......... % 
twuftaio Steam Pum hy pe 3) Peach & Co. 16 | Landreth, Olin H.........0.0022. 2 5 | Shemield: Velocipede Car Go.! 
Burkha iron Foundry 18 | Ferris, G. W. Lawrence Cement Co... 2.” %6 85 | Shiffler Bridge Co..... ........ 
De NeEECE ++, sccsncceses 16] lee, Wem Lawrence Scientific Sciiogl:-- § $1 Sictitan Asphalt Paving Co: 
4 Ce ttle ie Guard isiiensceees ii | Filley, H. Lehigh a. y Creonets 7 ing Wks 29 7 Sikes, F.G.&G.R 
cae NE TID. cc.chsescccees 11 | Fitzgeraid, W.T.. Lehmann, ari L ie . 3] Smi 
Byers Fleming Cement & Leonard 1 ” 31} Smith, Isaac A. 
sociale ial 18 | Flush fank Co.. Leslie & Trin 86 3| Smith, Jesse 
Cas SONS Thos. ; oley, John Lewis, Harry J ae 9) | Smith’& Vaile Co 
Carl as on oe Forsalih & Co Lidgerwood Mfg. Co... B 3% | Snyder, : 
Carlisle. ate & Creosoting Go... 29 ter, W. ¢ 2| Link Belt Machinery Co... .... 18 29 | Sooysmith & Co 
Caro ae eT TOR narkiss bvenhih ice 17 a Fire Clay Co.......... 3i| Lt Wn eg ce 8 27} Souther, Jno. & Co 
Carpe Trench Machine Go.... 3% | French & Co, Samuel H...°..- g| Locke, 4. Ww. fe ROT 2 9) | Southern Granite Co........... 
e ae Iron & Steel Co, ena 29 Frescolm, 8 BW. «-- v0.0: sapas aaa 2 Lone & Co. De nnis. get tt s 3 Southwark ra" & Machine Go. 
Chabepton Bee 2 eae 2) Lore Ghee Be cc 2 
Chattanoogs Found ry & Pipe | Gilbert, Headford 1‘ Luetus, Albert....0..... 2 : % 




























at ENGINEERING NEWS 








’ 

0, a 

Ct 

C. 

TA op Two handsome photo-engraved display sheets, entitled 


“RECENT IMPROVEMENTS IN AIR COMPRESSORS,” 
“RECENT IMPROVEMENTS IN ROCK DRILLS,” 





Mailed free to any one who will cut out this advertisement and 
mail it to us with his name and address. 





THE INGERSOLL-SERGEANT DRILL CO.,, 


10 PARK PLACH, NEW YORK. 





| OTTO GAS ENGINES "si\) 11, Dacian Ctonm Dod 
_ cme cw or DOMME-ENOUG SIAM HGH RULED 
ep. SIZKS, % TO 100 HORSK POWER, 


| 
Large Economy in fuel by our engines, combined with | 

Gas Producers, giving One Horse Power for | 

| 

} 

| 





1% lbs. of Anthracite Coal. 


“> 
Will contract for erection of Water-Works, Sewage Pumps, Electric Liat — Cable Road 
Stations, driven by Gas Power at at Highest degree of econ: 


OTTO GAS ENCINE WORKS. 































atc. 
- 151 Momroe St., Chicago. 18 Vesey St.. New Work. 
vi 33d@ and Walnut Sts., Philadeiphia. 
NY, 
Ss Everything That Bears Our Brand [sYof the Very Best Quality. ( 
-t “ Aetna” Explosives and Electric 
a Blasting Appliances 
5 Are Used= Everywhere with the Highest Satisfaction. 
SEND FOR CATALOGUE. 
aver POWDER CO., Chicago 
ea W. B, LEWIS, Vce-Pre AARRISBURG FOUNDRY MACHINE WORKS HARRISBURG, Ph 
6 6 99 egge * s 
: RACKAROCK. ” Rock Drilling and Air Compressing 
2 THE ONLY SAFE HIGH EXPLOSIVE. - MACHINER Y 
| “4 It Contains No Glycerine or Gun Cotton. Cheapest, Best and Strongest. annie: BOM, mee 
; a) Composed of two ingredients shipped and ‘kept separate until required for use at the work. TUNNELS, QUARRIES, MINES, RAILROADS, 
[240,000 uns, usto im FLOOD ROCE.MELL GATE,N.Y.| And wherever Org. ang, Bevk are to be Dri 
4 No Noxious Cases, No Headache, No Nausea. Fuzes, Caps and RAND DRILL COMPANY, 
‘ RENDROCK POWDER CO,, 23 Park Place, New York. 23 PARK PLACE, NEW YORK. 
: AIR COMPRESSORS, (0g. 7 0ounie {STOW FLEXIBLE SHAFT 
{ Manufacturi 
3 | BINGHAMTON, N.Y 
i | For a=. 
zi BOILERS 





THE NORWALK IRON WORKS co., So. Norwalk. Conn. 
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ove even new vor, MRUPP'S STEEL TIRES sermon 


BALDWIN LOCOMOTIVE WORKS. | AcuNrs wanrep on satiny 








ESTABLISHED 18 or commission to penis the new Patent Chemical 

Ink Erasing Pencil. The quickest and at 
ANNUAL CAPACITY, 1,000. the novelty ever produced. Bresee ink eroxghly 
PHILADELPHIA, PA. magic; 200 to 360 et cent; profit, One agent ‘oan 

‘x 10" a 
BUBNHAM, WILLIAMS & CO., Prop. moog “= e ence not aaa, Te 
MANUFACTURERS OF terms and full ulars address The Monroe 


Kraner Mfg. Go. Crosse, Wis. x22 


LOCOMOTIVE ENQINES, Somerset 
Adapted to every variety of service, and built uocurately BRICK PAVEMENTS, 


to stan gal and templates. Like parts of di 
erent engines of sam same class perfectly interchangeable. By 0, P. OHASE, City Engineer, Clinton, Ix 
CONFOUND LOCOnoTiT= Full instructions from the beginnin ith 
Ww 
PASSENGER AND GOODS LOCOMOTIVES, complete specifications. The most Saetel “ 4 
Mine Locomotives, Narrow Gauge Locomotives, reliable hand-book to be obtained. Price $1, 
Furnace Locomotives, Steam Street Cars, &c. An oe will je = ee to al 
All work thoroughly guaranteed. ve purchased th 


NEW AND COMPLETE SYSTEMS FOR HANDLING OF MATERIALS 


Cable Tremway © 
Suspended Beam --- System. 


Bridge Tramway 8 nou. 

Shed Tramway Sys 

Warehouse Tramway System 

Sewer Machine Tramway System 
Continuous Elevated Tramway System 


The Fayette-Brown Patent Automatic Furnace Hoist. 


Me] CR eee et H 3 es The accompanying cut illustrates the Sewer Machine Tramway System, for handling material excavated from 
Wi L ATAW er uit, me trenches, sewers, etc. 


ade | an) The Brown Hoisting and Conveying Machine Co., 


Cleveland, Ohio, U. SBS. A. 
Manufacturers and Sole Proprietors of the Patents, Applications and Designs under which the 
Brown Hoisting and Conveying Apparatus and the various Tramways for it are built, 


Pittsburgh Locomotive and Car Works) Se Oe Ses, caesar 


ne we will mail, free of charge, our 
ixth ‘Edition Catalogue, contain: dimensions, 
wer and illustrations of ign ves, 
Btree a eee and gauges of track. 
is catalogue of value to 
an interested nt ene building and not pub- 
lished elsewhere. Apply to 


H. K. PORTER & CO., 
Builders of Light Locomotives, 
531 Woop S8t., PITTSBURGH, PA. 
N. B.—Contractors’ Locomotives kept on hand. 


True to Pattern, sound, solid, free from blow-holes and 
< great strength. Stronge ger and, more durable — 
ron fo n any - % a service wha 
| ever. SO ENG CKLES ES for M. . 'B. Standard 


who 



















Car 

Com lers. e000" CRANK SHAIS and 50,000 GEAR 
EELS of this steel now running prove Cross- 

8, etc.. for locomotives. 


a. —= = ie. Zi S : zs sti rae a ; Hoads; Rookery, Paton lieads. tt fo Send for Cir- 
cular and Prices to 
F CHESTER STEEL CASTIN es 
WILSON MILLER Pres. & Treas. D. A. WIGHTMAN, Supt. TINGS wae tee Sas a A GS CO 
LS aT ene Philadelphia, Pa. , : 
METCALF, PAUL & CO.) Picker, LEE & CO., 


MAKE A SPKCIALTY OF 


a a ae RAILROAD, Sotar nash Oy enaees 
Railroad Track and Mining ToOlS. | steam Shove Work, eee. 


AL80 SOLE MANUFACTURERS OF 


Sf The PATENT VERONA NOT LOGK STEEL STEA y ROAD-ROLLER. 





OVER 186,000,000 SOLD TO JAN. 1, 1892. 
SEND FOR OUR NEW CATALOGUE. 





Misteru Warehouse: 64 & 66 S. CLINTON ST.. CHICAGO. More than 1,500 Manufactured. 
Mth Av. & F-K% TY sT.,. PITTSBURG. In simplicity of sarees. work- 
> manship and material—and conse- 


ae. the Aveling & Porter 
oller is incomparably superior to any 
of its Imitators 

“It was quite apparent that in 

general design and workmanship the 

Aveling & Porter Roller is the 

superior. The general operation of 

B BEST on the. h a 
EST on the 
MARKET. 
* 






the Harrisburg roller is more labored, 
and we think it is likel to 
develop wear, and the neceeming for 
repairs in excess of the A & P. ma- 


: .I7 N/ chine.”— Report on Steam Rollers, by 
Col. CULYER, E. P. NoRTH and A. 
cI > Noyes, Mems. Am. S. C. E. 
g 
‘a 


















Numerous cases can be cited where } 
the Aveling & Porter Rollers have 
develo a marked superiority: n 
a durability and economy of working, 
~ as compared with the 


SE Rollers; and the complications and in- = 
PORTABLE i \ Z a ferior workmanship and material “ 


TAR sie 


of the last named machine can be oe SSS 
shown in dozens of instances, a notable 


case being Boston, Mass. 4 
Por illustrated catalogue ~ 








REFERENCES PERMITTED TO BOSTON, MASS,; PITTSBURGH, PA,; ROCH- 
ESTER, N. Y.; MADISON, WIS., AND NUMEROUS OTHER PLACES. 


Steam Road-Rollers, “Barnard-Castle” Street-Sweeping _——- Street 
Scraping Machives, Stone Crashers, etc., e 

APPLYTO ‘* 

+ kyenanve Pic 

















ENGINEERING NEWS Vil 







THe ME Conway & Torey Co. 
W.ME Conway. 


® PRESIDENT.© 


ath StS AVR.ARPITTSBURGH, PA. 


sas Agents & Manufacturers For 
IN, Seen 
€ JANNEY,HIEN;CO 


C\ 
ON 
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A. W. SOPER, Presivent. ROB’T ANDREWS, Vic&-Presivent. R. M. DIXON, Enaineer. C. L. GATELY, Secretary. W. R. THOMAS, Treasuaea, 


THE - LIGHTING - SYSTEM. 


THE CELEBRATED PINTSCH COMPRESSED OIL GAS METHOD 
IN USE ON OVER 40,000 CARS IN EUROPE AND AMERICA, 
Q) f et THE BEST, MOST ECONOMICAL AND ONLY SAFE LIGHT FOR RAILROAD PURPOSES. 
IN BRILLIANCY AND CLEANLINESS UNSURPASSED. 
THIS SYSTEM HAS BEEN ADOPTED BY THE U. S. LIGHT-HOUSE BOARD FOR LIGHTING BUOYS, 





THE - HEATING - SYSTEMS. 


BY HOT WATER CIRCULATION AND DIRECT STEAM WITH Gar Heating and Lighting Co. 7 


REGULATING DEVICES. 
RELIABLE AND UNIFORM HEAT. +s -". oe oe 
“. o" oe ECONOMICAL ANL RAPID CIRCULATION, 
. GIBBS’ AUTOMATIC COUPLER OF WESTINGHOUSE TYPE, I 60 B R O A D W A Y § N E WwW Y O R K " 
ABSOLUTELY STEAM TIGHT. 


Wen Gs: ea Co. 
TENDER. 5 Bore igs 


SCSOMPRESSED AIR LFYROYVDUCTION. 


Rules, Tables and Illustrations Relating to the Theory and Practice of Air Compression and Compressed-Air Machinery, 
The Best Practice in Europe and America Compared, By WILLIAM L. SAUNDERS, M. Am, Soc. C. E. 
ENGINEERING NEWS PUBLISHING COMPANY, - - Tribune Building, New York. 


Mailed to any address on receipt of Fifty Cents- 
wOTEHS OF THE PRESS. 





The author's familiarity with both the and practice of his sub; enables him to speak with authority, and he has condensed a large amount of interesting and valuable matter @ small space 
Literature on the Eubdeet fo Gary scamtn: and tine Unt om ther teomatenl suntoote. meet as it in ouret date.—Enemunaura News. " ’ 
The treats the subject in an exhaustive and comprehensive manner, and the pam is a very valuable contribution to science.—Tuk TRaDEsmax. 
the of literature on the the pamphiet should find its way in’ the hands of many users of machinery.—Tus CoLLizry GuaRDIAN. 
work on 4nd cannot to of interest and to all using or desiring to become informed in the matter of compressed air production.—CHIcago JOURNAL OF COMMERCE. 
an essen a who use air for purpose. 
RS with showing and tj is thoroughly ACTURERS’ RECORD. 
the matter the closest study, comgesins the best practice of America tm the use of compressed air is thorough and masterly. There is, up to date, a conspicuous 
penned ¢ on this really important a — 4, to be of considerable interest and service in the supply of needed knowledge.—AGEr oF STzaL, 
is of current may be studied profit.— Recorp. by 


in the find matter of vatue in this and will be well -—THE AMERICAN CONTR . 
| author is a well-known | {a eir-compression machinery “and his pampbict is tn edmirable contribution to the literature of the subject, ENGINESRING AND slININO JOURNAL. 





VIL! ENGINEERING NEWS 


ScHOEN MANUFACTURING GOMPANY, 


Manufacturers of Articles in Pressed Steel for Railway and Car Construction, 


Pressed Stee! Stake Pockets. Pressed Steel Side Bearings. 
Pressed Stee! Center Piates. Pressed Steel Corrugated Corner Bands 
Pressed Steel Culde Bar Columns. FOR GONDOLA CARS, AND 
Pressed Stee! Drawbar Attachments. Push Pole Plates for Box Cars. 
+s -___--+—_---—-ADOPTED AS sTANDARDS BY ALL LEADING ROADS. 


MAIN OFFICE AND WORKS: PITTSBURG, PA. 
PHILADELPHIA: 909 Drexel Building. CHICAGO: 314 Phenix Building. ST, PAUL: 132 Endicott Arcade, 

















This style of Rock Breaker after 15 years prac- 
tical test at HOME and ABROAD has proved to be 
the BEST ever designed for the purpose of break- 
ing all kinds of hard and brittle substances such as 
ae Emery, Gold and Silver Ores 

eal, PI aster, ron, Copper, Tin and Lead 
Ores. Also for making 


Railroad Be llast and Concrete 


CONTRACTORS’ CARLISLE, PA. 
Contractors for submarine work of all kinds where divers are required. 
ROTARY ftoeo 
Estimates and Consultation promptly given. Correspondence solicited. 
THE “BLAKE” STYLE MANUFACTURERS OF 7 & 29 NASSAU ST., NEW YORK, 
: BOOKS: FOR STATION AND TRAIN USE. 
TEL. TRAIN ORDER, 6C., &C- 


BLOOMSBURG CAR CO.°""| CARLISLE MFG. CO., 
: ° 
SIDE THACHER & BREYMANN, 
vering sunken property 
DUMP CARS. 306 WATER 8ST... TOTFDO. 0. 
RAILROAD PRINTERS é STATIONERS 
Parecr ano Boouws Fem 


FREIGHT CARS, _ |GARS, ENGINES, FROGS & SWITCHES, 

—anv— Submarine Engineers and Divers. 

Laying Submerged Pipes for Water Gas and Sewerage a Specialty 

ROCK AND ORE BREAKERS OR CRUSHERS, Cockburn Barrow z Machine Co., CHARLES F. KETCHAM4 CO. 


FARREL FOUNDRY & MACHINE CO. ee a ets 


Print, Rute ano Bind In ANY QUANTITY 
BLANKS AND BOOKS FOR RAILROADS, 


sno weep STATIONERY roman. 





ANSONIA, CONN = 
s Copeland & Iacon, Agents. New York.; NEW CONCRETE MIXER. 












and Chicago. 234 to 240 Eleventh St.. Jersey City, N. J. FOUR ORDERS OR CORRESPONDENCE eoLserTee. 
LL LS Aeneas 5 e222 
GENERAL SPECIFICATIONS for lLron and c. L. STEUBNER & CO. CONTRACTORS Peete 38 
Steel Railroad Bridges and Viaducts. : ee oe saz" 5 
ee peep S| gs TEUBNER & WOOoDs, “ied 6 
Price 25 cents. Same for Truss and Steel os ec S83 5328 
: it . : rs L 2 Manufacturers of Self-Dum 
Highway Bridges and Viaducts. Price ing Rasiente for hoisting coal, Pyideie 
25 cents. By Theodore Cooper, Consulting stone, ores, etc.; Jmproved g2eSz208 
" Self-Dumping Buc sets for os 
Engineer. Published and for sale by En- hoisting mud and wet sand; 555° Ax 
gineering News Publishing Co., Tribune Patent Bottom Dumping ys S23 
Building, New York City. Buckets; Side and Bottom Bash® 
3 Dumping Cars; Charging 23 =} 
. " Cars and Barrows; Iron end = 335 
A CATALOGUE OF Books for sale by | Steel Wheelbarrows; Iron Hoisting locks. 238490 
Engineerirg News Publishing Co., Tri- | Loxe Istanp Orry, N.Y. 169 & 170 Tmep Street See? g 
Ndi er W he otet Send for Circular and Price List. $338 
bune Building, New York City, giving > 








Prices and Terms, will be sent free on| IF YOU ARE OPENING AN OFFICE for any Manufactured by RYAN- McDONALD, | MFG. co., 


application. specialty in engineering, in any city in SREET. BALTIBORS 





Send for steed Catalogue sal Prices. 





TABLES OF MOMENTS OF INERTIA and 
Squares of Radii of Gyration; supple- 
mented by others on the ultimateand 
safe strength of wrought iron columns 
By Frank C. Osborn, C. E., M.Am, Soe. 
C. E. Price $2. Published and for sale 
by Engineering News Publishing Co., 


America, it will be an advantage to yu 
to have your name, address and specialty 
advertised in the ENGINEERING News 
Directory of Engineers and Contractors. 
It is the largest and best directory of 
a men in the profession published 


ASMALES aan | e 


ad 


SUNG Ey bo ae 








Tribune Building, New York City. any where, >A Oa) Ok IT OF te BE De | 7 a 


RAMAPO IRON WORKS, 


HILLBURN, ROCKLAND COUNTY, N. Y. 
Switches, Automatic Safety Switch Stands, Yoked Frogs. Bolted 
Plate and Spring Rall , Automatic Distant Signals 
interlocked with Goitches,. rossings of Every Description. 


LIGHT AND HEAVY CASTINGS AND GENERAL TRACK EQUIPMENT. 



















CHICAGO: 
616 Phenix Bullding. 


FIRE-PROOF HEATERS A 


NEW Y 


ENGINEERING NEWS 


115 Broadway. 


<a 





CONSOLIDATED CAR-HEATING CO., 


COMMERCIAL BANK BUILDING 


ALBANY, 


yu. Y. 


ORK: CANADA: 


Coaticook, P. Q. 


ND STEAM COUPLERS 


SPECIAL APPLIANCES AND EXTRA STRONG FITTINGS OF EVERY KIND. 


COMMINGLER, DRUM AND RETURN SYSTEMS 


— UNDER — 


McELROY, 
PENNSYLVANIA STEEL wy 


STEEL 
PRICES: 


Guan 350,000 tons 


Year. 


MAKER 


OF 


= STEEL RAILS: 


STEEL BLOOMS. BARS 
and 








FORCINGS, 


Steel Rail Frogs, 


With the best and the most approved Improvements. 


= SPLIT SWITCHES MAGNETO ELECTRIC 
SWITCH STANDS, ALARM SIGNALS 


For Crossings and Stations. 
AND 


Fixtures for Stub Switches. ELECTRICALLY OPERATED SEMAPHORE 





The Largest SIGNALS, 

Product of Operated at any distance with abso- 
FROCS and lute certainty. 
SWITCHES 


Works and Supt.’s Offices, 


o the Country 


GENERAL h, 4th St., 


} 708 Seutt 





OFFICE, e —. « 
Stace Craertns New York Sales Office, 2 
Elsewhere. Boston Sales Office, 70 Kiley ae 








CRAM’S STEAM PILE HAMMER. 


The > cinstive and 






HYDRAULIC JACKS. 
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OIENELT & EISENHARDT txre | RR 4 & A. B. CRAM, 

1208 Howard St.. PHILADELPRITé 80 Criswold St., Detroit, Mich. 









PEERLESS MORTAR — 





SEWALL, WESTINGHOUSE AND OTHER PATENTS. 
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RED, BROWN, BLACK AND BUFF. 
r New Colors are novel and attractive, and well worthy of attention. 
PO AN NOH G 


ROYAL P , , OOLONIAL’ DRAB 
All colors permanent and superior to ay urticle in use, “ 


Established 184 
SAMUEL H. FRENCH & Co., 


Painters’ and Builders’ Supplies, Philadelphia, Pa. 
Works foot of LOOKOUT MOUNTAIN near “Blowing Spring,” Walker Oo. Georgis 


MOSS GREEN, 








Most Capacit; 
Complete equal to 
in any similis 
Every f Plant in 
Detail. f.- Soutt 
Y 


STANDARD, VITRIFIED AND SALT CLAZED 
Sewer and Railroad Culvert Pipe. 


Especially recommended for smoothness of inside surface and conformity to true circular shape 


For Price List, Discount, &c., Address 
LOOKOUT SEWER _ PIPE | co., CHATTANOOGA, TENN, 





a 
New Era Crader, Ditcher and Railroad Builder. 

In buiiieg railroads makes cuts or fills embankments for 2 cents per cubic yard moving 
1,000 to 1,500 cubic yards in 10 hours with six teams and three men. Loads 600 
to 800 wagons of 14 yardsin same time ata cost of 2icents each. Builds country roads at 
the rate o one mile in three days. We also make the Austin-Reversible Road Machine, Buck 
Wheel and Drag Scrapers, Contractors’ Plows and Street Swe~pers. Send for 

F. C. AUSTIN MFC. CO., Chicago, il. 





| catal ogue. 





RAIL FASTENER, 


These lla sties are made of malleable iron; 
require no finish. Made to suit any design 





a in design, strong and durable. 


RIEHLE’S TE 















Rail Joint Supporter. 


For elevated roads, bridges, curves, yards, ter- 
minals, or any place where there is great strain 
on the rails, they are invaluable; they prevent 
rails spreading or getting out of place: prevents 

S accidents on that account. Its joints are 
3 supported on bottom by bridge plate, making the 

8 smooth, even and strong as any other part of 
rail; prevents low joints battered rail bends, 
Address G. B. FISHER, 


Pulton Street.and Milwaukee Avenus. Chicago, I) 





RIEHLE BROS. TESTING MACHINE CO., 
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=—THE—— 


Manual of American Water-Works 


FOR 1891 — 









This Issue of the Manual brings down by two years the information contained jn 
the 1889-90 volume, a cut of which is shown at the left. It is prepared on the same general 
lines as previous issues, with exceptions and improvements noted below. 


Over 2,800 Cities, Towns and Villages Included. 


This Issue of the Manual describes water-works, mentions outside towns supplied, 
or towns having fire protection systems only, describes water supply systems (7. ¢., those furnish- 
ing water for domestic use but not for fire protection), and describes projects of promise to the 
grand total of 2,850, as follows : 






Water-works plants. ............ese..ee.0e Soikcc be K's: ch < cade ough oebee ke da cage se 2,132 
i el S, wchiedes} bee Weueoecgh baie dscns bo: poebeens 179 
Water worry MNIID . co i cbbens sas vied edhe NTR OE Ose ae CaW EGS UU LIS Saeed SR pero METERS 131 
ie en on systems, about........... ........ eng uelaes SETS Fas eR Kd 50 
Works projected, with fair prospects of construction...............6065 sees 





Enh CATE Wa oc ara ds kia ds Sei Wenccpacinwecesscebouls Bustues Se 





Total cities, towns and villages included................ccceeeeeeeeeee eee 
This Issue of the Manual gives for many works statistics for several years, showing the miles of mains, number of taps, meters and hydrants, 
average daily consumption, cost, debt, expenses and revenue for each year. 

This Issue of the Manual includes both the 1880 and 1890 census populations of the several towns. 


This Issue of the Manual contains a list of all towns having works, arranged in order of population, in accordance with the 1890 census, with 
ownership, whether public or company, designated for each town. This list alone is worth double the price of the book to the man who is studying the 
problem of providing an adequate supply to a given town, or endeavoring to settle the vexed question of hydrant rental or water rates ; for by turn- 
ing to the above named list he can select as many towns as he wishes (if he doesn’t wish more than there are) of about the same size as the town in 
question, and compare their works with his. If desirable he can separate these into public and private plants. 


This Issue of the Manual, like all preceding ones, has an Introduction in which the contents of the body of the book are summarized ard 
analyzed. The present Introduction treats of the following subjects : 


Present Status—Showing for each state the number and cost of works, miles of mains, number of taps, meters and hydrants. 


Growth in Numbers’and Population Supplied—Showing number of works in each group of states at the end of each decade from 
1801 to 1870, and at the end of each year from 1870 to 1890; also growth of populations supplied from 1880 to 1890. 


Size of Towns Supplied and Projected Works—Showing by groups of states the size of the towns supplied in 1880 and 1890, and by 
states the number of projected works. 


Mavagement of Public Water-Works—Showing, in general, to what bodies public works are intrusted, how these bodies are raised 
to office and how long they hold office. 


Consumption of Water and Use of Meters—Showing in detail consumption of water and use of meters in the 50 largest cities 
of the United States and how meters reduce consumption; also showing the same facts regarding all cities having 50 per cent. or more of taps 
metered. This is a question of great importance to every water-works man. ° 


Ownership—Showing the relative growth of public and private water-works since 1800. 


Franchises—Showing how cities and towns have protected or failed to protect their interests in granting franchises to water companies— 
provisions as to regulation of rates and purchase of works by the city, and length of franchises. 


While a general description of each water-works is given in the 1891 Manual, much of the detailed descriptive matter in the last issue is omitted. 
Adi new works, all changes and improvements since the last issue, and the latest obtainable statistics for both new and existing works are included in the volume 
advertised herewith. (3% But those wishing the exhaustive descriptions of many works given in the 1889-90 Manual, the illustrations of dams and reser- 


voirs, the water rates of about 750 cities and the list of officials, engineers and contractors are referred to the 1889 go issue. 


PRICE OF 1891 MANUAL, DELIVERED, = "BBO. orders Aled only on receigt 
> 1889-90 “ . - - ‘ 3.00. of price. 


The above editions will be out of print in a few months, and another will not be published wntil 1895. There is no book to take its place. 





——PUBLISHED AND FOR SALE BY—— 


ENGINEERING NEWS PUBLISHING COMPANY, 
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STEEL. SURFACE CATTLE GUARD 


MANUFACTURED BY 


Gey TATTLE (+ 
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348 Letter published in Engineering News of Oct. 24, 1S91, Editorial in Engineering News of June 16, IS92, 
840 recently circulated extensively by circular. referring to letter opposite. 
29 INDIANAPOLIS, IND., Oct. 13, 1891. The continued silence of the writer of the communication signed 
a To THE EDITOR OF ENGINEERING NEWS: So ; ‘ : : : : 
811 SIR : There was a test of railway cattle guards here this afternoon under the ‘* Civil Engineer,” and published in our issue of Oct. 24, 1591, in spite of 
charge of the road department of the “ Big Four * system. There were five guards our repeated requests that he willeither support his statements or with- 
ants shown of the so-called surface guards and one of the old style pit guard. ; tas as 
’ The National Cattle Guard Co., of Chicago, had two guards; the Kalamazoo draw them, warrants us in conciuding that that letter was an imposition 
Velocipede & Car Co., one; the Shorthill patent sewer pipe guard, of Marshalltown, on the confidence of this journal in the writer's apparent good faith. As 
[a., one, and the Bush Cattle Guard Co., of Kalamazoo, one. : ; 
The guards were put in side by side and then a drove of 16 cattle were turned we have stated, the letter must have been duly signed with some name 
with into a small pen on one side so that to go out they would be obliged to cross one or accompanied by an inclosed card, or it would never h leen pub- 
or the other of the guards. Theresult was that one of the National Co.’s guards Seer c E ; 
r the was crossed first, then the Shorthill sewer pipe guard was crossed by three head of lished at all, but it is impossible for us to remember at this distance of 
urn- cattle atonce. The third guard attempted was that of the Kalamazoo Velocipede time what name was signed to it. The letter purported to describe the 
nm in & CarCo. The cattle crossed and returned back over it again with perfect case. : : . . ; 
After that the guards were all closed up, except one of the National guards and the Indianapolis cattle guard tests, as stated in our issue of May 26. It gave 
Bush surface guard, of Kalamazoo. an entirely different account of them from what wg subsequently ob- 
ard In a very few minutes three head of cattle had crossed the National and two z cio : es 5 
, head had crossed the Bush, leaving only the pit guard that had not been crossed by tained from official sources, and we learn with deep regret that it is being 
one or more head of cattle. circulated in aid of trade rivalries, reprinted as from this journal in order 
All of the surface guards were thea closed, and ina few minutes two head of POS ce ; 
cattle had crossed the pit. Consequently the railway companies can choose from toestablish its genuineness. We are now thoroughly convinced that the C 
‘rom six different guards that allowed stock to cross with ease. letter was not sent us in good faith, and under the circumstances we 
The guards were all fairly placed and the trial fair, except the cattle were of . ; : ; 
that class that are used to fecding in the outskirts of a city and are great hustlers deem it our duty to warn all our readers that no attention and no weight 
1 by after feed. should be given to it in whatever form presented. 
y I will not attempt to draw any conclusions, but will leave it for you or your 
readers to do so if you care to attempt it. A CIviL ENGINEER. 
ised 


THE OFFICIAL REPORT STATES: The cattle crossed the Seymour Guard in 5 minutes, the Bush in 8 minutes, the Kalamazoo in 12 
ties minutes, the Shorthill in 20 minutes, and over these guards the cattle crossed repeatedly, and with little hesitation. The pit was the next guard 
aps crossed and THE NATIONAL THE LAST to succumb to this exhaustive test. The National and pit guards were crossed by two head of 

cattle only. ‘Time of test 2 hours and 40 minutes. 





FOR PRICES AND FURTHER INFORMATION WRITE 


_ | THE NATIONAL SURFACE CUARD CoO., 


d. 
~ 445 ROOKERY, CHICAGO. 



























Chicago & Crand Trunk, 
Ohio & Mississippi, and others 






4 rT 99 
THE STANDARD” GATTLE GUARD 
LEADS ALL CUARDS IN EFFECTIVENESS. 
a P WEIGHT UNDER 400 LBS, 
ei 3S WRITE FOR PRICES. 
ce. 5) 5. IN USE ON OVER A DOZEN ROADS WITHIN TWO MONTHS 
s 3 AFTER PUTTING ON THE MARKET. 
\ 2 = Among the Roads Purchasing Have Been the 
2 oe aicomiell Following: 
/ = 8 be ee 
; a = Baltimore & Ohio Southwestern, 
= 
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BOURBON 
Copper & Brass 


WORKS. 








RENSSELAER MFG. C0 


BRASS AND IRON 





oTR Gate Valves 
Hydrant 
oe WATER, GAS, STEAN AND OIL, 


. TROY, N. Y. 
fupaneoe cau |Olmes’ Flexible Joint. 


A.SCHRADER 1g SON I have perfected and patented the 
Submarine Armor best flexible joint for water pipes, gas 
Diving Apparatus. pipes, steam pipes, compressed air 

Seen. oe ek. pipes, oil, etc., a for ” wit -* 

nen CF Wrougm fips, Ganges, mead 
JOHN CLAFFY, or screw joints, easily attached and 

sesincesiiiiiinn ites cubis toe detached, and by its use pipes can 
be connected at any angle without 
: ‘nq | trouble and with the least amount of 

Contractors and Railroad Supplies, friction pussible. It will allow of 

more movement in any direction than 

any other joint without leaking, and 

Kelly’s Patent Derrick Foot Blocks, | is very reasonable in price. 

Guy and Cable Stretchers. Correspondence solicited, 
A. L. Hotmss, 
Grand Rapids, Mich. 

GEORGE B, CHRISTIE, C. E. 

Jessx Lowe, C. E. 


Christie & Lowe, 


CONTRACTORS, 


CABLE ROADS AND BRIDGE 





Valves, 


ALSO MFRS. OF 


Copper and Brass 
GOoOoDs 
Kvery Description, 


198, 200, 202, 204 
E. FRONT ST., 
CINCINNATI, 0. 


THE PELTON WATER WHEEL|-s22= sees s2--en 


Gives the Highest Efficiency of any Wheel in the World. Over 2,500 in Actual Use. JAMES M. BROWN & 60., 


ag il , Unlimited Affords the most simple and reliable power for all General 


mining and manufacturing machinery, Adapted to 
C heads running from 20 up to 2,000 or more feet. From 
i Railway 


SOLE MANUFACTURER OF 


















20 to 8U per cent, better results guaranteed than can 
be produced from any other wheel in the country, 


ELECTRIC ‘POWER TRANSMISSION. 


The advantages the Pelton Wheel affords in the way 
of a uniform and reliable power, close regulation and 
the facility of adaptation to varying conditions of speed 
and pressure, have brought it into special prominence 





and extensive use for this class of —, All applica- FOUNDATIONS. 
, tions should state amount and head of water, power 
™ : oe required and for what purpose, with approximate Estimates made on all classes of 
ae , length of pipe line, Senp ror CaTALOGuE, ' 
: Engineering Work 45 Broadwa 401 Roe Buildin 
437 1t having come to the notice of the undersigned THE PELTON WATER WHEEL CO . : 7} - e 
that their patent rights are being infringed upon, *) 


NEW YORK. ST. LOUIS. 


inteading purchasers are hereby warned that all such : i 
inftagemante will be vigorously prosecuted . ss 121-123 Main 8t., San Francisco, Cal., U. 8. A GENERAL OFFICES, 


THE PELTON WATER WHEEL Co. 148 Liberty St., New York, U. 8, A. 
oe | ay uth Pana aaa 
Boreel Building, 115 Broadway, nT 


NEW YORK. Se} 
The Holly Manufacturing Company, Lockport, N. Y. The Garden, Steam Pump Company 


Uamilton, O. BRICK FOR STREET rove 
This system of condensation avoids all loss of water through the condenser, while the cireu uke a —An Account of Tests Made 0: 
BABCOCK STREET PLOW 
OB POWER PIOK 


lation is under complete control. Over 10,000 square feet of cooling surface of this system now and Paving Blocks, with a — 
Fer Hardpan and Street Work 








AN IMPROVED SYSTEM OF 


Condensation for Pumping Engines. 





in daily use. Diseussion of Street Pavements and the 
Address JOHN W. HILL, 35-36 Glenn Building, Cincinnati, O. Method of Constructing Them. M 


D. Burke, C. E. S8yvo. Paper. ice, 
SPARKS -& EVANS 


50 cts. Sent by mail, prepaid, on receipt 
CONTRACTORS 


ee JOS. B. SANFORD | of the price. Samples of fifteen varieties 
MASONRY ° : 
A SPECIALTY. —— allt : 






















ROSS & SANFORD, > i. beieke or bl 


ving were furnished writer 


t pa 
f of thi mph] for testing. is 
Bula af Docks & Brida ales . short distussion of cuoce pave’ 
ments in general, and of municipal meth- 
[“. 


ods in the constraction and care of public 
works as seen from the standpoint of a 
practical’ engineer, which is* wo of 
consideration. The brick-maker oa 
valuable hints pene the 
ree Pt 
8 pa an nN 
fon oe problem will not 
benefited b 


Two teams will plow up the hardest 
street with ease, and do more work 
in any kind of hard ground than 
thirty men can do with picks, 
MANUFACTURED BY 


JOHN SARCOCK, 
Walton, Del. Co., N. 


- IRRIGATION CANALS and Other Irri- 


ile 
See ie 


study 
that good wo 
For sale at this ce. 





436 Walnut St. Philadelphia, Pa. 





Contractors for Dredging and Harbor 





rovements. x ON Te: ey Be By on tion Works, Including the Flow of 
rms an rases, 
HOOSAC TUNNEL ROUTE os ee ee ner Sy ES. 1S, cand” 5 a sei Baition, 582 Water in Merigation ee and Open and 
Ss «+, Daitim ’ 
FITCHBURG RAILROAD. 116 Bryan Ste, Savannah, Ga. : vat a. Price, $5.00. Simplifying and Pecilitatizie ee ke 


tly enlarged. This 
Short line between the Kast and West; sleep beyond all Senden ts best book 





ng and drawing-room cars on all’ express 


trains. nO You Want a Tent? See ot a are en 
Adv. on Page XXII, and So wus to keep of in | 
J. R. WATSON, Geu, Pass. Agt., } send for Catalogue. Biscrici Por ele by 


. -_— = 


tion of the Formule of Kutter, ‘Arey 
and Bazin. By P. J. Flynn, C. "BE. San 
Price $8. 2 vols., 
For sale by 





ea i ee a, ee 
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Chapman Valve Mig. Go 


MANUFACTURERS OF 
STEAM, GAS AND WATER 


VALVES AND GATES 


FIRE HYDRANTS, 


WITH OR WITHOUT INDEPENDENT VALVE 


All Valves and Hydrants furnished with BABBITT 
METAL SEATS and 


NON-CORROSIVE WORKING PARTS 


GENERAL OFFICE AND WORKS: 


Indian Orehard, Mass. 


TREASURER’S OFFICE 


12 Kilby Street, Boston, Mass. 


CHICAGO OFFICE: 24 WEST LAKE ST. 


ALI: WORK GUABHRANTUUDYD. 
The GENUINE CHAPMAN VALVES in all cases will bear our name in full, either rolled 
in or cast upon theshell, and also our Trade-Mark and Monogram. 
aaa THE BEAUMONT FIRE HYDRANT 











T 


MANUFATURERS OF 
Valves and Fire Hydrants 
Dou le ant Single Gate 


VALVES. 


Check vale, 
Foot Valves, 


and Yard and Wash 


HYDRANTS. 


SEND FOR CIRCULARS. 


Ht VALVE Co. 


MANUFACTURERS OF PATENT 





PACTORY AND OFFice - 


938 (0 954 River St., and 
67 to 83 Vall Ave., 


taoY, NEW YORK, 
U. & A. 

















S | EAM WA J ER GAS Is simple, durable, frostproof, inexpensive and in efficiency unap- 
’ 7 9 proachable. : 

. The valves are of the best gun metal. It has a very superior posi 
ETC tive waste valve. All hydrants are tested to 200 lbs, hydraulic pressure. 
+» ETC., ETC. lt will deliver a tire strcam of larger volume and greater force thap 

any other hydrant; a most valuable feature in gravity systems, 

34 to 26 inches, Adopted by U. 8. Government, State of Lllinois, and many others, 

163 A I BANY Becommended by National Association of Pire Engineers, 1888. 

STREET, Extract from appendix to report on hydrant te sts, by Se lim H. Pea 
BOSTON MARS. body, Ph. D., LL. D., Regent University of Illinois 

. REAUMONT......... 6.2 ) Friction loss per cent. in Ibs, per 
LUDLOW [gate}..... 25.5 -square inch in hydrants used 





CREGIER |comp. e 37.8) without nozzle, 50 feet of hose, 


Send for Full Report. 


RICHARD BEAUMONT, Manufacturer, 
KANKAKER, ILL. 


MICHIGAN 
BRASS & IRON WORKS, 


MANUFACTURERS 


CONICAL COMPOUND WEDGE GATE 
HYDRANT, 
VALV ES 
POR WATER, STEAM, GAS AND OIL. 


Sana works) DETROIT, MICHIGAN. 


“a Office, 152 & 154 Lake St. 
chi in. - 


Holyoke Hydrant =e 
VALVE 66, 
flew York 


Ross Mobile Wedge Gate Valve, 


PATENTED DECEMBER 9, 1890, 





A NEW DEPARTURE in Valves, by means of the rolling 
action of the movable Wedge, the pressure to close the valve is applied 
over the entire back of the gates. The advantageis operates easier; 
it shuts tighter, and lasts longer. The gates are free to revolve, and are 
interchangeable and can be renewed. Order sample and compare with 
valves you are using. 

















Made in All Pipe Sizes by 


THE ROSS VALVE CoO., 


OAKWOOD AVENUE, TROY, N. Y. 




















Unexcelled for simplicity of con- THE EDDY 


struction, durability and low cost of 
Waterford, 






maintenance. A} wearing surfaces of 





composition. Drips below the main, 





and cannot freeze. 


Stones or gravel will not clog it. 





Straightway Valves and Fire Hydrants. 


SEND FOR CIRCULARS. 





SUMNER & COODWIN, 


OP Holyoke Hydrant & Iron Works, ee hi ion dae 


HOLYOKE, MAss. MANUPACTURERS AND JOBBERS OF 


Boustaren's Spucipcations 0 WROUGHT IRON PIPE, 


Tron and Steel Rastroad Bridges, 25 cents. 





STEAM GAS AND PLUMBING MATERIALS. 


ee Pita Gi Mata: Ridin as ent | WOME Warts § pple: d Specialty 













en . . a - 
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THOMSON METERS 


SOLD AND DELIVERED 


IN THE YEAR 1891, 


10,564. 


GATALOGUES UPON APPLICATION. 

















— 


OFFICE AND FACTORY 


BROOKLYN, N Y. 


OIL WELL SUPPLY COMPANY, 


OWNERS OF THE 


ELBA IRON WORKS, CONTINENTAL TUBE WORKS, 


AND Six OTHER MANUFACTORIES MAKING 


WROUGHT IRON STEAM, LINE AND DRIVE PIPE, 


Tubing, Casing, Boilers, Engines, Drilling 
Rigs, Tools, Rope, 


And —_- _opqiinness necessary for Drilling Oil, 
Water ARTESIAN WELLS 


ivaninet: OIL CITY AND BRADFORD, PA, 
Alse 32 CORTLANDT ST., NEW YORK. 


GRAPHITE PAINT. 


It covers from 2 to 3 times more surface and lasts trom 4 tc] * 
5 times tonger than any! lea end, cineral or metallic paint. THIS] ' 


HAS BEEN F TRATED. 
Send for Circular and Prices. et DIXON CRUCIBLE CO., Jersey City, N. J. 






WORCESTER, MASS, 





Sectional View of Rotary 
Piston Water Meter. 


P eeiiicsalil seattle ated 








They all buy it. 





Send for Catalogue, 
Lithotypes, Etc. 





WATER: a 
Sats 


yj Ollice & Manufactory, 2 
"220-222 E.MAINST. -24 





H-F-CooK, Pres, xTreas. a A-F-COOK, Vice NN-E.Coor,segy 
o }H SOK WEI fO\ a. 
A ~ General Office : 2 rt Str. eat S aes Sener SOOKETY r=) 
iS wise BD: nLSSSp as fall 2 


FE 





aD 
PHOSPHOR-BRONZE | Chal 


S INGOTS, CASTINGS,WIRE, SHEET &c. 
*THE PHOSPHOR BRONZE SMELTING (CO.LIMITED 
hae. co bee de) ee 
ORICINAL MANUFACTURERS OF BHOSPHOR- 
BRONZE IN THE UNITED STATES ANDO SOLE 


Makers OF ELEPHANT BRAND ProseHor-Bronz 


eet By 
Rein Sie 1, 


WG , ) 


e pve 
nie Gi iee 24th: ve) 
Pe nee a pumpin: ner Puroping Rig. o 
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Tome ceaoinc WATER METER iadilioe 


OF THE WORLD. 





WH HAVE MADE AND SOLD AND 
HAVE IN USH OVER 


. 
Z 
| 
. 


WATER METERS 


National Meter Company § 
- CROWN, EMPIRE, GEM AND NASH 
WATER ME TEES. 














' 287 BROADWAY, - NEW YORE. 


1459 FRANKLIN STREET, BOSTON. 







MAY, 1892. 
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QUEEN & CO., PHILADELPHIA 


MANUFACTURERS OF 

















KEUFFEL & ESSER C0, 


LATEST AND MOST IMPROVED 


TRANSITS, 1 kinds, 
LEVELS, and other 
FIELD INSTRUMENTS 


—FfOR— 
ENGINEERS AND SURVEYORS. 


Office Drawing Materials in Large Variety. 
CATALOGUE ON APPLICATION, 


266 State St, chicago. 17 Falton St, New York, 


CHARLES H. BRIGHTLY, 


Late of HELLER & BRIGHTLY, 


Engineers’, Surveyors’ and Drafts- 
men’s Supplies. 


Improved Complete Engineers’ Transi. 


Power of telescope, 24 diam. Compound 
long centers. Two outside verniers. ve-in. 
needle, Level to telescope, vertical arc, clamp 
and tangent and the usual accessories, Com- 
plete with box and tripod. PRICE, $180. 


ENGINEERS’ PLAIN TRANSIT. 


= |< me as above. without level, arc or clamp 
and tangent. PRICK, $150. 


Improved Engineers’ Wye Level. 


Telescope, 18 or in. Power, 40 or 50 
diameters, BB Dy Shifting center. Com- 
plete with box and t = * and usual acces- 
sorics, PRICE, $110 


Any of these instruments sent on approval, 
with privilege to return if not satisfactory. 


Catalogue on Apploation- 


BALL-BALL-CO. GENERAL INDEX 


FRANKFORD, PHILADELPHIA. 
Manufacturers of Drawing Instruments. 


it 
ig 
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MANUFACTURER OF 


Mathematical, Engineering and Surveying 


INSTRUMENTS. 


Germantown Junction, P. R. R. 16th St. Station, P.& R. RK, 
PHILADELPHIA, PA. 


W.GL&B. GURLEY ESTABLISHED 1820. 
_ Manafscturer o YOUNG & SONS 








deren NEWS. 


















, 1874-1890. MANUFACTURERS OF 
Wholesale and Retail. 3 : 
Bond ter ae ee PRICE $1.00 Engineering, 
‘CHARLES S. HELLER (BSTABLISHED 1870.) 


Mining 


HELLER & BRIGHTLY, Surveying 
MANUFACTURERS OF Instruments 
\ ENGINEERING, MINING AND SURVEYING — 


Cor. SPRING GARDEN STREET and RIDGE AVENUE, Philadelphia. 


PHILADELPHIA, PA. 


HERM. PFISTER 


SUCCESSOR TO 
R, WHITCOMB & OO,, 





Surveyors’ and Engineers 
INSTRUMENTS & SUPPLIES. 


37 CORNHILL 
BOSTON, MASS. 





Engineers, Surveyors 
AND 
Draughtmen’s Supplies. Ta 








Chains, Fela; T- F- RANDOLPH 








SuaNUY ACTURER OF” | “Matloriers prompt aftended to fend for ilus.| 8! W. 4th Sty CINCINNATI 0. 
Surveying trated catalogue Kstablished 1853. Send for Catalogue 
INSTRUMENTS. 
all Node of ke paling peonsphiy don IMPROVED 
o e' je 
Engin arveying FAUTH & CO., Manufac Df 
LaseeT tyra ey beringand $ Shania IN rome e 
aaa INSTRUMENTS. m ” 
Engineering: _ Surveying. MANUFACTURED BY ~. of ——- powerfal telescope, light 
ness 
Mining. {ustraments L. BECKMANN | its Zs ferumenaiy etn she anne» 
our instruments, Send for catalogue describing 
ANUFACTURED B 57 Adams Street best solar attachments and Vertics! 
HEER a SELic, TOLEDO, OHIO | Sighting Arrangement in use, 
asenene » L. & cao, First-class work at reasonable prices. WASHINGTON, D. C. 
Write for Illustrated — 





THE PREMIER CAMERA (ict, MeCOR) OF STEAM PRESSUR 


lees Bletrical Indicating and Recording Instruments 


For this purpose are made by the 


STANDARD THERMOMETER CO., Peabody, Mass, 


SEND FOR CATALOCUE No. 29. 


G. S. WOOLMAN, FRONTS, LETS Full Field and O@ice 
- ¥. rresy 


116 Fulten St., & Correspondence Solicited. Catalogues. 








SURVEYING AND ENGINEERING [NSTRUMENTS. 
ing Paper: Boos Lavels. Sand? Croat SeatiOn Paper Field Books, Squares 7 


L. M. PRINCE, 
134:W. FOURTHIST., CINCINNATI, O. : 


Has several NEW and ATTRACTIVE FEATURES. : still making it 
he BEST IN THE MARKET. CLASS PLATES, cuT FILMS or ROLL 


FILMS may be used. The change from one the oth 
made IN THE FIELD and in less thao FIVE SECON ae ther can be 


Write for Premier Pamphlet and Copy of Medern cian 
WE MAKE ALL KINDS OFZCAMERAS. | 


ROCHESTER OPTICAL CO., ROCHESTER. N.Y. 








we 
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gowsnn Casneus, Pied, Guoten C.CLivens, Tress. C. 8. Cuausmntim, feo. Hawa Botan, Gea. Man j AMES BRAND COMPAGNIE GENERALE 
Des ASPHALTES De FRANCE. 
THE SICILIAN AS HALT PAVING C0. 81 Fulton St., 117 QUAI VALMY, PARIS 
THE NATURAL SICILIAN ROCK ASPHALT, NEW YORK. Sole proorietors of the 
THE MOST DURABLE ASPHALT PAVEMENT IN THE WORLD. P. 0. Box 1098. mines of Seyssel, 
Laid on 18 streets in Now Noek, WY, Lee eee ee eg tint. a .W. H, Detawo, Director; om nha ‘Bee 
aid on 9 streets in t. Augustine. Fila, in . . sr eee SOLE AGENT FOR Works a the Unites oats Hunter's Bn i . 


ia ont esta’ Philadelphia, Pa. Laid on 15 streets in Hanover, erdienv: BURH AM (ENGLISH PORTLAND,) 
~ Architects and Engineers are requested to specify 
ais sicettin atin FEWER (GERMAN PORTLAND.) for Seyssel Rock Asphalte, for sidewalks, fireproot 


roofs, water-tight floors, sanitary cellars, eto,; also 
Importer of the following Cements : Compressed Rock Asphalte, for roadways For esti- 


ket. Absolutely pure, con ' mates apply to 

a Josson(Antwero Portiand.) | Keene’sSuperfine, pply 
=} taining no Sand or Coal || afarge French | Keene's Quaree. | EH. WOOTTON, % Broapwar, ¥. ¥, 
of] tar. Cheaper than any ser- 


viceable Imported Brand. 






United States. Made from 
Sicilian and German bi- 
uminous limestone rock. \ 


TRADE 





bo 
x= 
_ 


Unequaled for all purposes for which 
Portland Cement is used. Tests and 





For Breweries, Ice Houses, Floors, Cellars, Stables, Yards, Sidewalks, Roofs, etc. 


OFFICES: TIMES BUILDING, NEW YORK. 


Agents for Rochester and District: THE ROCK ASPHALT PAVEMENT CO., 63 German 
Ins’ Building, Rochester, N. Y. Agents fo Dominion of Canada: THE SICILY AS- 
PHALTUM PAVING CO., 10 to 14 Mill Street, Montreal. 


DICKINSON BROS. & KING, 


— —IMPORTERS OF 


(érthan and English Portland Cements. 


K. B. & 8. English FLEMING CEMENT & BRICK CO. 





Testimonials of Engineers, and a 





~ PIUCKEY 
/ Me Useful Pamphlet sent free on appli- 
CEMENT ‘ cation. 
meme” = BUCKEYE PORTLAND CEMENT CO., 


BELLEFONTAINE, OHIO. 

















GERMANIA (German); 23 LIBERTY STREET, NEW YORK, 
GLOBE (Belgian) : ——IMPORTERS 0F — 
al 
FRANCIS. (English): PORTLAND CEMENT. 
; Black Cross, Wouldham, H. T. S., Gibbs, La Farge, etc., R nd Keenes’. 

PHCENIX (English) ; ack Cross, Wouldham ibbs, La Farge, e oman and Keenes 
21-24 STATE ST., NEW YORK. iil 

86 Garondelet St., New Orleans. 127 Market St., Chicago. ae ae See 


WEST VIRGINIA PAVINC BRICK 


i of Railroad Stations, Public 
Lesley & Trinkle FLOQAS Sunsmec stories Genare ee IS THE BEST FOR STREETS AND ROAOWAYS. 
Successors to ot an experiment, nm use neariy ten years. 
J. Cambell, Harris & Co, ROOFS, CARRIAGEWAYS SIDEWALKS Our brick have shown a crushing strength of 24,800 ibs. to the square inch. Used in t 
kerhotf Burham, LAID WITH principal cities and towns throughout the country. Write for prices, samples, etc., to 
ghee itiner, Heyn Unequalled facilitiesfor THE AMBURICAN FIRE CLAY Co., 
Bros, over & VAL DE TRAVERS Shipping bv Rail or Ohio River. Toronto, Jefierson Co., Ohio. 
Giant 





sitio ve Eee! ROCK ASPHALTE.— 
Fairm’nt Ay. Whart,Ph,| p,ourabierFireprootandimpeviows | | TLOUIS VILLE CRhMENT 











. | apply to The undersigned is General Agent for the following Standard Brands of Louisville Cemen 
H dranlie Falls Mills (J. Hulme Brand). Black Diamond Millis (Rivez). 
‘ The Neuchatel Asphalte Co Ltd Speed Mills. Falls City Mills. Queen City Mills. | Acorn "lille. 
C ENT "’ "” Black Diamond Mills (Railroad). 
' 265 BROADWAY, NEW YORK. ue Coment has boon in Gonere} wee throughout the Weet and South since 1890; moat of th 
ublic works having n construc with it. ers for shipments to any part of the country 
’ Sales in the United States, 1,500,000 Barrels. EAT BUTCHER Mannatn, by rail or water, will receive prompt and careful attention. Bales for 1890. 1,633,579 barrels, 
Cumberland Hydraulic Cement & Mfg.0o.| OAl VIN TOMKINS CO WESTERN CEMENT COMPANY, 247 W. Main St., Louisville, Ky. 
Sales Office 67 William St.. New York City. | 150 Broadway, - - New York, 





ae Telephone No. 1063 Cortiandt. e 4 
NEW YORK & BERMUDEZ (0,,|romxms cove cruseo svel Utica Hydraulic Cement 
7 STONE FOR CONCRETE AND a 
(RAE Sole Owners of the Largest MAGADAM. The undersigned are General Agents for the James Clark and Black Ball Brands. ot 
ie = Asphalt late in the Cement, Brick, Mortar Color, Plaster | ytica Cement, in general use throughout the West for the past 40 years—specially ada 
Be of Paris, Lime. for Sewer, Water and Gas Works. Capacity, 800,000 Barrels per annum. Used 
offer for sale the most su exclusively for the past 20 years in the Construction of over 800 miles of Scwers in Chicago, 


rior quality of Asphalt i ~~ UNION AKRON CEMENT CO.. and b) the several Gas Companies of the same city. Warranted equal to any Hydraulic cement 


vements, roofing, etc. t , 
eal do tee’ hore Gock thas {Sole Manufacturers of the manvfactured in this country. Orders will receive prompt and careful attention. 


any other. MEACHAM & WRIGHT, Gen’! Ag’ts, 98 Market St., Chicago, I! 
26 Beaver St., New York. AKRON CEMENT, , ; ; - 


NOW READY FOR BUSINESS. | Sy Si a'Ganek Witt nee |AQPHALT PAVING BLOCKS AND TI 
a CRETE and use WATE Capacity of 1 
° works 1,500 barrels dafly, 
Palisade Tra) Rock (nal y Ornos, 141 Esse 8t., Burravo, 5. Y. orex2im,- For Streets, Sidewalks, Gutters, Railway 
12X 4X5 iN. ae, Stables, Cellars, Breweries, Areas, 


FORT LEE, N. J. DYCKERHOFF 


Fmést quality Brokéti Trap Rock, all sizes, -_—— — -——- = : 
Lor Pumrest Ballest, McAdam Concrete; alt, PORTLAND CEMENT 

















MATERIALS. — Crushed Limestone and 
Trinidad Asphaltum, subjected to apress- 
ure of 3,000 pounds to the square inch at 
250° (Fahrenheit). 

Noiseless, non-absorbent and leas costly 














itoné at samé quarry for Telford Pavement is superior to any other Portland Cement WGT)24 CBS, — stone or any vther durable pave 
Rip-Rap Work. Eight ft. of water at low | made. Circular with Testimonials and Tests WOES Cas, Subjected to 10 years’trial, In 1889 over 
and Rip-Rap , y 
tide. Address . sent an application. _ 5,000,000 of these blocks and tiles were laid in Washington, Baltimore Philadelphia Camden 
E. THIELE, 78 William 8t., N. ¥.,| Trenton, New York, Chicago, otc. Manufactured by THE HASTINGS PAVEMENT CO. 
GARPENTER BROS Sole Agent, U. 8. 140 Pear! St., New York, N. Y. 
"9 eer rene 
MERRIMAN’ ON - f 
BOX 5, PORT CHESTER | ee ne eecnarchendve pa.| BOOTH BROTHERS AND HURRICANE ISLE GRANITE CO. 
. aa tical work treating of hydrostatics, theo- OF NEW YORE. . 
W. REID GOULD, retical hydraulics, flow of water through | Incorporated under the Laws the of State of New York as a full Liability Company. 


. ‘ . orifices, weirs, tubes, pipes, canals and iesialiy 
Legal and Commercial Stationer, rivers, méasurement of water power, hy-| wy aoeee Pediat “OFFICE, 60 Bank Street, New York. Millstone Point, Niantic, 












dratlic motors, naval hydromechsnics. | jog BoorH. CONNECTICUT OFFICE, Hew London. lan een Tene eaten 
Oe seers ot cloth, 384 pages, 100 illustra- }s0HN DONALDSON. | waywe OFFICE, W.S.WHITE (Ml yt 
BeekmanSt., Arcade Equit. Bidg., tables, many W. . WHITE. » WS. anager), State Point, St, — 
NEW YORE. edition now ready. Pri, $4.50. OHAS, 8, FERGUSON Rockland, tte. | Pras ° 
¥ sale by Engineering News Retimates fui for all kinds of o- 
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R.D. WOOD & CO." "z.. PHITADELPHIA, PA, 


CONSTRUCTORS OF GAS AND WATER WORKS. 
FREEMAN’S VALVE INDICATOR Pos 
maworacruners ore xmms ("AST IRON PIPE, _bpervanves tane Posts :-" 


Gas HOLDERS AND GAS MACHINERy. 
HYDRAULIC CRANES, PRESSES, LIFTS, Erc 















TURBINES AND WATER POWER Pumps. HYDRAU LIC TRAVELING CRANES. 


main _{ Resumes * N. J. MATHEWS’ SINGLE AND DOUBLE VALVE FIRE HYDRANTS. 


ond W 





Fioren 
AMDERX, 







CHEMICAL AND SUGAR HOUSE WORK, LOAM CASTINGS, HEAVY SPECIAL MACHINERY, GENERAL CASTINGS 












THE Q anv © co. The (} anc ( Co. 
- CHICAGO AND NEW YORK. Chicago & New York. CHICAGO AND NEW YORK, 


ERVIS ETE BLATES 


~ Merhatt D EON OTEAM PUMP 
Asphalt Paint iy Sa a REUAE CoM Jaa: PA RABE i 


By oviSor se '5:CAMER 
THE CHEAPEST AND MOST DURABLE PAINT 


Mey VALVE GEAR. 
—FOR— 


THE Q ano C Co. 




















ADAPTED 






BRIDGES, METAL ROOFS and ALL EXPOSED!. 
METAL AND ROUGH WOODWORK. PURE ALUMINUM. 
Aliso Warren's Anchor Brand we searomenesinecoass Rectang and Paving Materials. THE PITTSBURGH REDUCTION OOMPANY, 96 Fifth Ave,, Pittsburgh, Pa., 





Offer Aluminum guaranteed to be equal in purity to the best in the market at the low- 
est names obtainable. Prices given on application. Aluminum Sheet, Wire and Castings 
t rates. 


Warren Chemical & Manufacturing Co. (a 


81 and 83 FULTON ST., NEW YORE. 


nals a Sea aie boos CABLE RAILWAYS. 


E. SAXTON, 
CON TRACTOR, 


WABSHINGTON, DD. C. 


CABLE RAILWAYS BUILT BY E. SAXTON: 
Grand Sree and 15th Street Line, for Grand Avenue Raiwag Ot Co., Kansas City, Mo. 
Grand Avenne and Wes' zs Kans e, for Grand Avenue Railw: ag Oe Kan nsas City, Mo. 
Holmes Street Lin ine, for chm treat Railway Co. ‘anaes Cc ty. 


“The —— = Line,” for Metropolitan Railway Co., Kansas city. Ma 
Seventh t ‘Line, Ste Een n & Geo: retown R. R ashington, D 
Eleventh and Thirtecath Sts. Line, for Tacoma R’y & Motor Co., —, a of aveaners 
Navy Yard and Georgetown Line, for Washington & Georgetown R. R. Co., shingtoo, Cc - 


Fourteenth Street line’ for Washington & Georgetown R. R. Co., Wash ioxton'D 
A PILE MADE oF THREE rat WiptH Pi nxs BoLTeD UNDER CONTRACT: 
TOGETHER. Blue Line of the Baltimore City Passenger R. R. Co. 













14 a 8s srt. CURAFEST. BEST. 

Easy to make and made eatin ad peuniing matched; stands the oy U | L D ec RS’ | RO N FO U N D RY 
14 : PROVIDENCE, R. I. 

a NEW PATTERNS IN STOCK. 





NEVER FAILS TO GIVE SATISFACTION. 








a Don’t use old make-shift Sheetings a esens Coffer Dams, Docks, 
Levees or any place where you want to stop water. 


| | USE THE WAKEFIELD. Reducerszo= Water-Works 


PATENTED IN THE U. S. AND CANADA. a wiih Taper. Three 1 Three Inches in Ea 
— Address for Catalogue and Information.— Foot of Length. Has Been Adapted pee “sit 


WAKEFIELD SHEET PILING C0,, Saas Soe tin 


445 ROOKERY, CHICAGO, ILL. are J. DRUMMOND, Sales Agent, 192 Broadway, New York City‘ 
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GLENS FALLS, N. Y., SEWERAGE SYS- 
TEM. 

Sealed proposals for the construction of 
the Glens Falls Sewerage System complete, 
including the furnishing of all material, will 
be received at the office of the Board of 
Sewer Commissioners until 3 o’clock p. m. 
of Thursday July 14, 1892. The system com- 
prises about twenty-five miles of brick and 
vitrified pipe sewers. Each proposal must be 
accompanied by a certified check, New York 
sight-draft, or eash for $3,000, payable to 
the order of T. S. Coolidge, President of the 
Board, as a guarantee, etc. All proposals 
will be addressed to T. S. Coolidge, Presi- 
dent. Blank forms of proposals, specifica- 
tions, form of contract, etc., may be ob- 
tained at the Engineer's office, on and after 
June 20, 1892. The maps and profiles will 
be on exhibition at the Engineer's office, on 
and after that date. The Board of Sewer 
Commissioners expressly reserves the right 
to reject any and all bids and award the 
contract to the most satisfactory bidder. 

T. S. COOLIDGE, President. 
E. R. SAFFORD, Secretary. 
FRANK BYRNE, 

HIRAM KRUM, 

W. E. SPIER. 

D. W. SHERMAN, 

Board of Sewer Commissioners. 

STEPHEN FE. BABCOCK, Engineer. 
Dated, June 9, 1892. 25-40 


NOTICE TO SEWER CONTRACTORS. 


SEALED PROPOSALS will be received 
at the office of the Board of Public Works, 
in the city of Knoxville, Tenn., at 2 o'clock 
p. m., on the 7th day of July, 1892, for con- 
structing a system of sewers divided into 
two sections composed of 2 miles of brick 
sewer from 24x36 to 38x57 inches, and 
47 miles of pipe sewer, from 8 to 24 inches; 
683 manholes, 336 flush tanks. 

Form of proposal, copies of specifications 
and instruction to contractors may be ob- 
tained at the oftice of the City Engineer, 
and the plans and profiles may be seen at 
his office on and after June 22, 1892. Bids 
will be received on each section separately. 
Hach bid must be accompanied by a certi- 
fied check for $5,000, payable to Jno. Glea- 
son, Chairman Board of Public Works, as a 
guarantee of the good faith of the bidder. 

The Board reserves the right to reject 
any or all bids. 

By order of the Board of Public Works. 

JOHN GLEASON, 


Chairman. 
M. NICHOLSON, 
City Bngineer. ea Bt 


NOTICE TO CONTRACTORS. 


Office of the City Clerk, 
Portsmouth, O., May 28, 1892. 

Sealed. proposals will be received by the 
undersigned at his office until noon, Wednes- 
day, Tuly 6th, 1892, for the privilege to con- 
struct and operate a street railroad in the 
said city by electrici or any other im- 
proved system of motive power that may 
come into use, for the period of twenty-five 
(25) years, under the terms and conditions 
of an ordinance a * street rail- 
road route to be known as te No. 1, and 
providing the mode and manner of the con- 
struction and regulations for the operation 
of the same, passed ore City Council of 
said city, January 29th, A. D., 1892, and 
also an ordinance to amend Sections 2, 5 
and 16 of said ordinance passed by the City 
Council of said city May 18, A. D., 1892. 

All pergoes shall be accompanied with 
$25 in cash to defray the costs and expenses 
of publication, etc., incident to the grant, 
which money wil) be returned to any com- 

ny, corporation or individual failing to ob- 
ain the grant of such franchise. 

The city reserves the right to reject any 
and all bids. 

Given under my hand the day and year 
first above written. 
8. G. MeCOLLOCH, City Clerk. 


I 








STREET PAVING. 


SEALED PROPOSALS.—The Mayor and 
Ccuncil of the borough of Rutherford, N. J., 
will receive proposals until 7 p. m., July 
5, for paving with Telford and Macadam 
pavements about 10 miles of streets in said 
borough. 

Plans and specifications may be seen at 
the offices of J. P. Cooper, on Railroad Ave., 
Rutherford, N. J.; Messrs. Wise & Watson, 
Cc. E., Passaic, N. J.; and Jas. Owen, C. E., 
800 Broad St., Newark, N. J. 

The Mayor and Council reserve the right 
to reject any or all bids if deemed for the 
best interests of the borough. 

Proposals must be accompanied by a cer- 
tified check for $1,000, which will be re- 
tained till the contract is awarded, and a 
bond to the amount of $10,000 in two suffi- 
cient sureties will have to be executed by 
the successful contractor. 

ALEXIS McNULTY, Borough Clerk. 

WISE & WATSON, Engineers, 


26-20 in charge of Borough Work. 


i 
———— 





ENGINEERING NEWS. 


Manufacturers of Lead Pipe and Plumbers’ Materials. 
Wholesale Eastern Agents Akron Vitrified Sewer Pipe. 


MONTAGUE & COMPANY, 





MANUFACTURERS 


FIRE BRICK, 


SEWER PIPE, 


DOUBLE STRENGTH 


RAILROAD CULVERT PIPE. 


CHATTANOOGA, TENN. 


Joun W. HARRISON, Pres. and Treas. 
E. H. QUEEN, Sec’y. 


HOWARD- HARRISON IRON COMPANY, , 


MANUFACTURERS OF 


F. B, NicHOLS, 2d Vice-Pres. 





FOR WATER-WORKS, CAS WORKS, CULVERTS. 


Pipe and Pump Connections. 
Works at BESSEMER, ALA. 


ARTHUR KIRK & SON, PITTSBURGH, PA. 


POWDER, DYNAMITE, ROCK DRILLS, 
AIR COMPRESSORS, ROCK BREAKERS, 


Safety Fuse, Electric Batteries, Miners’ Squibs. 


WARREN FILTER, 


—_MANUFACTURED BY-— 


CUMBERLAND MFG. CO., Boston, Mass. 
RIPLEY & BRONSON, 


—JOBBERS OF- 


Fork 
Best Results 
USE THE 


CASTIRON WATER & GAS PIPE 





Wrought Iron Pipe and Casing, Fire.H 
ead, Stop Boxes, Service and r 
Tapping Machines, Contractors’ Tools. 


A FULL ASSORTMENT OF WATER AND GAS WORKS SUPPLIES. 


NOTICE TO CONTRACTORS. { 
Sealed proposals will be received by the 
City Clerk of Carbondale, Penn., until 8 
p. m., July 2, 1892, for the construction of 
about 18,000 lineal feet of main and lateral 
pipe sewers according to plans an specifi- 
etions on file in the City Engineer's office 
in the City Hall, where copies of the speci- 
fications and the ordinance authorizing the 
construction of said sewers may be ob- 
ained. 

Bidders are required to inclose with pro- 
posal, cash or certified check for 5% of 
amount of bid as a guarantee of good faith. , 
Said amount to be forfeited to the City in| 
ease the successful bidder fails to execute a 
contract within 10 days if awarded the same. 

Proposals to be in duplicate, to be sealed 
and indorsed “Proposals for Sewers to Be 
Constructed in the Second Sewer District,” 
and addressed to the City Clerk. | 

The City reserves the right to reject any or 
all bids. R. D. STUART, 

WALTER FRICK, 

City Engineer. 


NOTICE TO SEWER CONTRACTORS. 
Office of City Clerk, 
Great Falls, Mont., June 16, 1892. 
Sealed bids will be received by the under- 
signed at his office in the Dunn Block until 
12 m., Monday, July 18, 1892, for the con- 
struction of a forty-eight-inch circular brick 
sewer on Sixth St., north, according to plans 
and specifications on file in the City Engi- 
neer’s Office. 
The right to reject any and all bids is 
hereby reserved. _ 
Done by order of the City Council. 


27-3t ; VGity Clerk. 





City Clerk. 
25-3t 





Flexible Joints. 
Offices at BESSEMER and 8ST. LOUIS. 


| guarantee 





! 


















Heavy Loam Castings. 


ST. LOUIS, MO., 


drants, 'Gate$Valves, Pig 
orporation Cocks, 


LACON, ILL., WATER-WORKS.—Sealed 
Proposals will be received by the City Coun- 
cil of the City of Lacon, Marshall County, 
Til., at the office of the Mayor until Fri- 
day, July 8, 1892, at 1 o’clock p. m., for 
Soeae ee material and the construction 
of Water-Works. 

The works consists in furnishiag and 
erecting a duplex steam pump ,-860, gal- 
lons capacity per 24 hours; alo furnishing 
about 90 Tons of Cast Iron Pipe with neces- 
—_ oe Pipe, furnishing Valves 
an ydrants, and furnishing and erecting 
complete a Steel Tank on a steel tower. 
Tank to be 20 ft. diameter, 25 ft. deep, with 
spherical bottom. Tower, 40 ft. high. 

Pro ls must be made on blanks fur- 
nished by the City Clerk and be accom- 
panied by cush or a certified check equal to 
not less than 5% of the bid, payable to 
J. S. Thompson, Mayor of Lacon, Ill., as a 
or the execution of contract. 

Is are solicited on all or any part 
“i me 1 d ificati be 

ank p als and specifications may 

obtained aes =e and plans will be on ex- 
hibition at the Mayor’s office, Lacon, L., 
and at the office of the Engineer in Y. M. 
C. A. Building, Peoria, Ill., on and after 
June 18, 1892. 

The right is reserved to reject any and 
all proposals and let the work to the most 
satisfactory bidder. 

The successful bidder or bidders will be 
required to enter into written Articles of 
Agreement and to give bond in sum of not 
less than 20% of the total amount of his 
ccntract. By order of the City Council. 

J. 8. THOMPSON, Mayor. 

Attest: J. R. CHAPMAN, Clerk. 

25-3t JACOB A. HARMAN, Engineer. 


NOTICE.—PUMPING ENGINE. 

The Martin’s Ferry Water-Works desires 
to purchase a Pumping Engine of 2,000,000- 
gallons capacity. All complete. For furthe: 
information address the Martin’s Ferry 
Water-Works, Martin's Ferry, Ohio. By 


order of the Board. 
CHAS. 8. MOORE, 





2TAb 





CAST IRON PIPE AND. SPECIALS FOR WATER AND. GAS.\2!c!.co", 


Also Flanged Pipe and Fittings, Hydrants, Gates, Pig Lead, etc. 


CHAS: MILLAR & SON, Selling Agts., Utica, N. Y 


in the city of Syracuse, 


3,200 lin. ft. 





RIX 


TRENCHING AND PIPE-LAYING. 


Sealed proposals endorsed ‘Tenders for 
Trenching and Pipe-Laying” will be received 
at the office of the Syracuse Water Board 
City Hall, Syracuse, N. Y., until 2 o'clock 
p. m. of Monday, July 11, 1892, for trench- 
iron water pipe and 
castings, setting stop-gates, hy- 
lrants and other work connected therewith, 
as follows: A 
16-in. main In East Water St., from Warren 
to Montgomery and from Almond to Pine 
St., 3,750 lin. ft. A 20-in. main in West 
Genesee St., from West to Geddes St., 
A 12-in. main in Grape St., 
from East Water to Fayette St., 700 lin. 
ft. 

The work must be commenced in 10 days 
from the execution of the contract and be 
fully completed as to East Water St. on or 
before September 10; Grape St. on or be- 
fore September 20, and West Genesee St., 


on or before November 1, all in the year 
1892. 
Tuos. HowaRD, Vice-Pres. The person or persons to whom the work 
P. MCARTHUR, Supt. may be awarded will be required to execute 
the contract with the required surety in 
the sum of $1,500 within five days after 


notice of the award 

Blank forms of contract, specifications 
bond and proposals, can be obtained at the 
Engineer's office of the Syracuse Water 
Board, room 8 Granger Block, in said city, 
on application. 


JAMES B. BROOKS, 
Secretary Syr. Water Board 
Syracuse, June 23, 1892. 26-3t 


BRICK PAVEMENT. 


Sealed bids will be received at the office 
of Jacob A. Harman, engineer, room 100, 
Y. M. ©. A. Bidg., Peoria, Ill, until 6 o'clock 
Pp. m., on the Sth day of July, A. D. 1892, 
and will be opened at the regular Ineeting 
of the Village Board of the village of 
Averyville, Peoria County, Ill, to be held 
on the evening of the above named date. 
for grading, furnishing and setting curb 
stone, and paving, with commercial size 
brick, Galena Road, in said village. 

The quantity of paving is approximately 
27,000 sq. yds.; length of curbing, appre x 
imately, 12,000 ft. 

The village reserves the right to reje>t 
any and all bids. 


JOHN KNOTT, Pres. 
Attest, F. N. VAN DEVENTER. 
JACOB A. HARMAN, Engineer. 
26-1t 
PROPOSALS FOR GIRDER SPAN INDI 
ANA STREET BRIDGE. 
Office of the Department of Public Works. 
Chicago, Ill., June 27, 1892. 
Sealed proposals will be received by the 
city of Chicago until 11 a. m. Friday, July 
8, 1892, for the construction and erection 
of a girder span, between the east river 
pier and the east abutment of the Indiana 
St. bridge, according to plans and speci- 
fications on file in the office of the Depart- 
ment of Public Works of sald city. Pro- 
posals must be made out upon blanks fur- 
nished at said office, and be addressed to 
said Department, indorsed “Proposals for 
‘airder Span, Indiana 8st. Bridge,” and 
be accompanied with $200 in money, or a 
certified check for the same amount on 
some responsible bank doing business in 
the city of Chicago, and made payable to 
the order of the Comr. of Public Works. 
The Comr. of Public Works reserves the 
right to reject any or all bids. Bids will 
not be received after the hour above 
named. No bids will be received except 
those coming from bridge manufacturing 
companies owning and operating their own 
plant. No proposal will be considered un- 
less the party offering it shall furnish evi- 
dence satisfactory to the Comr. of Public 
Works of his ability, and that he has the 
necessary facilities, together with suffi- 
cient pecuniary resources, to fulfill the con- 
ditions of the contract and specifications. 
provided such contract should be awarded 
to him. Companies or firms bidding will 
give the individual names, a3 well as the 
name of the firm, with their address. J. 
Frank Aldrich, Comr. of Public Works. 


Pre ee NOTICE. 

s received by the Boar 
of Chosen Freeholders of Salem Soper 
New Jersey, at their regular meeting on 

JULY 13, 1892, ~ 
for the construction of an Iron Highway 
Bridge, with the Superstructure therefor, 
over Alloway Creek, at Quinton, N. J. 

Plans can be seen at office of the under- 
som. to whom application can be made for 
printed specifications. 

J. FORMAN SINNICKSON, 

Address: Salem, N. J. Clerk. 


For other proposals see page xxi. 
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Cards of not more than one-half inch 
will be inserted in this column 
ohese for 50 cts., or three times for 
$1,00. Paper sent at request only, 
16 cts. additional. 


W ARTED— All consulting engineers, corpo- 
rations, contractors, etc., to read Paret's 
advertisement about surveys. See page IT1. 

tinesiilithidPiniiiaa itt git aecimiates | 

WANTED—Continuous girders or draw- 
bridges to calculate—either constant or 
variable moment of inertia. New graph- 
ical method. Address, ©. H. LINDEN- 

BRPRGER, Wayne Hotel, Detroit, Mich. 








"1-B5t 
WANTED.— Bridge engineer, designer and 
draftsman whose present engagement ex- | 
pires July 1, would like to make an en- | 
gagement with a railroad or bridge com- 


pany. Am capable of taking entire | 
charge of work, a graduate clyil engineer | 
of first-class experience, and can furnish 
the best of references, both as to char- | 
acter and ability. J. FRED. TEMPLE, | 
San Francisco Bridge Co., Seattle, Wash. 
14-tf 


WANTED-—Indices to Engineering News for | 
volumes 14, 17, 22, 23, 24, 25. Will pay 
ots. a if in good condition. Ad- 
ress thig office. 








WANTED—Engineering News for Jan. 3 qu 
Dec. 5, 1891.. Will give 10 cents each. Ad 
dress this office. 


@ANTED.—Engineering News for Oct. 11, 
1884. Will pay 30 cts. Must be tn good 
condition. . BH. L, care Eng. News. 











WANTED,—Assoc, Am. Soc. 0. EB. would 
like postition as bridge draftsman. Ex- 
rience as computer and anthor. Ad- 
ress L., care Engineering News. 22-6t 


WANTED—REnetneering News for 1892. Nos, 
2. 8 4, 6, 7 and 8, for which we will pay 
15 ets. pex_copy, or we will send a copy 
of Cross’ Meld Book for any single num- 
ber. In mafling, please roll long way of 
the paper and wap full length; otherwise 
the leaves will tear, and we haye po use 
for the torn copy. Tne number of each 
wanted is-lmited to 25 copies. Engineer- 
ing News Pub. Co. 


WANTED—“Engineering’” (London), for 
1890 and 1891, complete, with indexes 
and title pages. Will pay $5 pee yearly 
volume. nnhound. Address, MECHANT- 
CAL ENGINERR, care Eng. ae 














Bt 


WANTHD—Position as chaitnman, transit or 
evel rodman, by a college student who 
has had some experience; could run a 
level: satisfactory references. S. R. Jen- 
kins, Box 221, Grafton, W. Va. 25-3 


WANTED—A bridge engineer, with 15 years’ 
experience in desiening and estimating 
structural fron work, is desirous of mak- 
ing a change. Is competent to take charge 
of work, and can furnish the best of 
references. Address “B. W."” care Engr. 
News. 2n.3t 


WANTED.—Position with Civil Engineer. 
Several years’ experience on sewerage 
and general engineering work. Address, 
O. 8., 20 46th St., Chieago, MH. 25-3t 


WANTED,.—Convr Eneineering News for 
March 12, 1887. Will pav 25 cents. Ad- 
grees “BE. M.,"’ care Engineering News. 
~rt 


WANTED—One mere good bridge drafts- 


man Apply to THE BERLIN TRON 
BRIDGE CO., East Berlin, Conn. 26-2t 


























WANTED.-—A mechanical expert in fitting 
and handling Standard R. R. wrecking 
outfits, by which anything on wheels can 
be easily and quickie handled. wants a 
inh. Address, EXPERT, Bngineering 
News. 26-8t 


WANTED—Two first-class draftsmen, 
experienced in ornamental map work, 
lettering and colored tonography. . Give 
references. Address JOHN C. WATT, 
Hammond St., Cambridge, Mass. 


“~« 


WANTED.—A Civil Bngineer and Architect, 
who intends to open an office fn one 
of the most prominent Western cities, 
wants a partner with some experience 
and capital. Best of references given and 
required. Answer to “J. B,"’ Engineer- 





ing News. 26-8t 
ST 
WANTED.—A  vonnzg man would Iike 


Position as level, rod, chain or run transit; 
Tacation or Construction work, Address 
RODMAN, 265 Varick St., Jersey City. N. 
J. 26-8t 


WANTED.—An Engineer of 25 years’ ex- 

perience, 1 years with several important 
raitronds in the United States, 10 years 
in South America as Chief Engineer and 
Manager, superintended. labor of ean- 
struction for account of company, pur- 
ichased materials and operated roads, de- 
sires an éngagement as Engineer or. Sn- 
er tans of Qonetruction with a Rail- 
road or Contractor. ended by last 
and former employers. meet ENGI. 





ENGINEERING NEWS 


— A Cee | 


WM. LEE CHURCH. 


WESTINGHOUSE, CHURCH, KERR & CO,, ENGINEERS, 


H. H. WESTINGHOUSE. 


NEW YORK, 17 Cortlandt Street. 
ST. LOUIS, Commercial Building. 


Contractors for Heavy Power Plants. 





Furnishes Empl 


number of reliable men constantly on 
ompt, honest, experienced. 


No Charge whatever to Employers. 








WANTED.—A metallurgical chemist and en- 
meer, having had large experience in 

the manufacture of rails anc 
materials In connection with the largest 
steel works in the country, desires an 
engagement with railroad compan 
neering firm. 
ERT, care Fengineering News. 





el P. LeFEVRE, C. E., Cumberland, Md. 
WANTED-—A Practical Engineer and bridge ~ me . 


builder, with a capital of $7,000 to $10,- 
000, to enter firm well known in Canada. 
The best of references given. Address, 
Cc. W. R., Bridge Builder, Montreal. 








WANTED.—A first-class bridge draftsman 
wants position. Address, 0. H. L., care 
Eng. News office. 


WANTED.—By bridge engineer, experienced 
ing, shop and field; 
- Has been 

es e yon as 
ge engineer for 
ent railroad; about 30. 

en out of work. Will send hest_testi- 


WANTED——By recent graduate of the 
Rens. Poly. Inst., Troy, N. Y., a position 


in line of mechanical engineering or ma- > 
Address C. Weare WANTED—Immediately, 3 experienced 
t 





chine construction. 
of Engineering News. 












waste Bn mo in. Soc. E. with 
y P 2g ence is n 

ment to design or ompartutions wiher 
works or sewerage construction. 








SS 





WALTER C. KERR. SSAAC H. DAVis. 


CHICAGO, 156 and 158 Lake Street. BOSTON, 620 Atlantic Avenue. 
PITTSBURC, Westinghouse Building. KANSAS CITY, 1228 Union Avenue. 
Represented in PHILADELPHIA by M. R. MUCKLE, Jr., & Co., Drexel Building. 


WESTINGHOUSE ENGINES. 
THE COMPOUND AUTOMATIC ENGINE. 


The only Engine ever built which will give practically Uniform Economy under Widely Variable Loads, whether Condensing or Non-condensing. 


THE STANDARD AUTOMATIC ENGINE. 





THE JUNIOR AUTOMATIC ENGINE. 





THE RONEY MECHANICAL STOKER AND SMOKELESS FURNACE. 
COAL AND ASH HANDLING MACHINERY FOR LARGE PLANTS. 
THE STEAM LOOP. For Separating and Returning Condensation and Primage. 


Coutractors for Subdivided Power Planta. Contractors for the Renovating 
of Existing Power Plants tor the Improvement of Economy. 


Engineeiing Employment Bureau, | “ 


8 GRANGER BLOCK, SYRACUSE, N. ¥Y., 


ers with Engineers, Su- 
perintendents, Chemists and 








ANTED.—Position on railroad work or in; WANTED.— An experienced raflroad drafts- 
bridge company by a ’92 graduate of en- man wants a situation. Very. best of 
ineering in Yale Scientific School. Ad- | references from several roads, Neat, ac- 
ess C. W. MERRELS, 24 Pearl St., New curate and a hard worker. Address X., 
Haven, Conn. 27-4 


26-3t 34, care Eng. News. 





WANTED—One copy each of the Reports | WANTED.—Mechanical engineer, first-class, 
of E, J. DeSmedt, Chemist, to the Com- with best references and Bet 7 
missioners of the District of Columbia, perience, wants position. 8 at 
for the years 1885 and 1886, on Cements, S., Eng. News. 

Address Engineering 

stating price and condition of 





WANTED.—A young graduate mechanical 
engineer, having four, years’ practical ex- 
perience, is open to engagement. The ad- 
vertiser is well posted on indicator prac- 


t eow 





D. P. LeFevre, C. F., ex-Cum- tice, foundations, and the installation of 
berland City Engr., a married man and 

graduate of Lafavette College, desires a 
position on any kind of engineering work versant with modern methods of duplicat- 
in the state of Colorado. For reference ing parts economically. Position, rather 


power plants and machinery; a reliable 
draftsman, quick at detailing, also con- 


address Mr. J. W. Galbreath, Ch. Engr. than salary desired. Excellent references. 

of Maintenance of the W. Va. Cen- Address “PROGRESSIVE,” care P 

tral R. R.. Cumberland, Md. Address D, neering News. 27-2t 
nl 


WANTED.—First-class second-hand transit; 
state make, how old and full information: 


WANTED-—Correspondence with a progres- must have leveling attachment. Address 


sive bridge company for the utilization of; 4 7 WALKER, Camden, §. C... .27-2t 
an important patent concerning skew ! ————————— NES 


pin connected joints. CHAS. STEINER, | WANTED.—Location and Constttction Engi- 
Civil Engineer, 405 Temple Court, Min- neer, fine draftsman, 6 years’ 


neapolis, Minn. 


technical education, would charge 
27-4t of railroad constractijn wares 
salary. Experience on rv and 
work. Al references. FULTON, 2101 
Third Ave., N. Y. a HH 





bridge draftsmen; $100 per month. EN- 
‘GINEERING EMPLOYMENT — 
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WANTED—Engineering News for these 
dates: 1883, May 26 and June 3, 10, 17; 
1285, Feb. 28, June 6; 1888, Jan. 7, Apl. 
28, May 14; 1889, Apl. 7, May 4, Oct. 12; 
1900, Jan. 25, Feb. 15, 22. Mareh 22. 
Will pay 15 cts. for one copy of each 
Papers sent not needed returned. Ad- 
dress, F. A. PECKHAM, 1118 Monad- 
nock Bldg., Chicago. 7-Bt 


WANTED.—A civi! engineer of seven years 
experience in railroad work, North and 
South, desires position as stenographer 
where his engineering knowledge will 
be useful to employer. Is an able sten- 
ographer, thorough field and = construc- 
tion man and good draffsman. Has tran 
sit and typewriter, and will go any 
where. Food references. Address, B. 
T. ELMORE, care Engineering News. 

27-3t 

WANTED.—Young man, good mathemati- 
cian and experienced in use of instru- 
ments, desires position of any kind on en- 
gineering corps. Best recommendations 


from previous employer. Address W. E. 
SOMERVILLE, Govanstown, Md. 27-3t 


LABOR. 
The Sanitary District of Chicago 


NOTICE TO BIDDERS. 


The undersigned begs to inform those hav- 
ing contracts that the same can be fur- 
nished with Italian laborers upon special 
agreement, on favorable conditions: strict 
and reliable dealings. Address. DONALD 
CUOZZO, Italian Labor Employment & 
Supply. aga. 386 Broome St., New York 
City, N. Y. 

N. B.—No orders entertained that require 
less than 100 men. 


CHARLES P. MARTINO. 


Italian laborers supplied for any kind of 
work; for railroad, water work, stone mason, 
oo cutter, etc. 242 North 5th St., Brooklyn 
KN, ¥. 














DONATO CUOZZO, see Aav., p. iv. 
Contractor Italian Labor. 


LINK BELT MACHINERY CO, 


Chicago, I1l., 
will be pleased to patents designs for 


ELEVATING AND CONVEYING 


COAL, ASHES, COKE, ORES 
SAND. GRAVEL &c..&0 


THE VAN VRANKEN 
Automatic Flush Tank 


For FLUSHING Sewers, Drains, Etc. 


Tanks Sent on Trial if Desired. 
Send for New Illustrated Catalogue. 





an 


a 
—_ 


H. H. MITCHELL, Gen’! Agent for U.S., | 


NEWARK, N. J. 
HAVE YOU a business forsale, or 
do you want to buy? 


If so make your want known through the 
columns of ENGINEERING NEws. 


$40.000,CO00 


Earned by the Bell Telephone Patent in 1891. 
Your invention may he valuable. You should 
protect it by patent. Address for full and in 
telligent advice, free of charge, 


W. W. DUDLEY & 00., Solicitors of Patents. 
Pacific Bld’g, 622 F St. N. W., Washington, D.0 
Mention this paper. 


Machinery for Sale. 


| OISTING, PILE DRIVING, 

and Bridge Builders’ Engines 
and Boilers. 

Derricks and Derrick fittings com. 
plete and in stock. 

Standard and Narrow Gage Lo- 
comotives, second-hand. 

Clay and Ore Pans. 

Crushers and Road Rollers. 


THOMAS CARLIN'S SONS, 


ALLEGHENY, PA. 
Contractor's Plant. 


FOR SALE.—I Souther Shovel, one $ 
Ton Porter Locomotive, 37 Dump Cars, 
8 ft. gage; 80 Tons 25-Ib. Steel Rails with 
fish plates, bolts, spikes, ties and frogs; 
about 450 ft. of track for Steam Shovel. 
Apply to J. R. Byron, Contractor, Mt. 
Vernon, N. Y. "20-138 








ENGINEERING NEWS 


SECOND HAND—FOR SALE. 


Four erent 8 Mandy helsing - 
; 8 drivers, with hammers com- 
Siete 3 oleam dredgers; 3 steam shovels; 3 


narrow- locomotives; cars; rails; Gar. 
son digger: pumpe, all sizes up to 
4,000,000 gallons; bollers—condensers, com- 
pressors; pipe, all sizes; tanks, all sizes; 
a —— road rollers; crushers; en- 

nes, ; cen uMps ; Seaime 
tors’ tools, W 8. THUDLETON, 82 John 

ol 


St., New Yi 





ingersoll Sergeant Air Compressors. 

1—14” « 18” Latest Improved Piston Inlet; 
ane 10 weeks. oh ‘ : p 

~14” x 18” wit tair valves. Pattern 

1889. Good. aver 

These compressors with or without drills, 
receivers, 6tc, 

1—CLAYTON AtR COMPRESSOR; steam cylin 
der, 10” x ‘0’; air cylinder, 12” x 14”. Used 
six months. 

2—'sELT COMPRESSORS 14” diam., 12” stroke. 

1--9” x 14” LocomoTIVE, 36” gauge, Forney 


yA ko a en et 


EF. Ww. IREDILL, 
10 PaRK PLACE, NEW YORK. 





FOR SALE. 
oer Tegan a ene 


: good | 

n 

order. UB. 
Room 217, Stewart ng. N. Y. 





HOISTING ENGINES.—Steam pump en | 
gines, boilers, machine tools and genera’ | 
mill machinery, both new and second-hand. | 
as alty. rite us fully, stating jus’ 
what you want. Over 7,400 machines, new | 
ano seccnd-hand, fully deserihed, ane 
prices in_our new list justissned. S.C | 
FORSAITH & CO. Machinists and Ma | 
chinerv Dealers. Manchester. N. H. ' 





FOR SALE—At South Bethlehem, N. Y., a} 
first-class limestone quarry, from which | 
large amounts of construction stone have 
been taken. Quarry is connected by rail 
with West Shore R. R.; will be sold 
cheap. Address FRANK A. JAGGER, AI- 
bany, N. Y. 2i-5e 


T Rails For Sale, 


In lots to suit. 
2,500 tons 60-lb. steel T rails lying in Ohio. 
10 miles 35-Ib. steel lying South. 
300 tons 30-lb. iron lying South. 
400 tons 35-lb. iron lying South. 
450 tons 30-Ib. iron lying North. | 
Also 250 tons 35-Ib. tram rails. 
Address, J. JEWKES, Railway Equip- | 
ment, P. O. Box 1306, Pittsburg, Pa. } 
26-3t 











FOR SALE—A 20-in.“V’’Gurley level as good 
as new and a New York rod outfit for $75, 
sent C. 0. D. Address CHAS. H. SMITH, 


C. E., 15 North St., Middletown, N. Y. 
27-3t 





HASWELL’S MECHANICS’ AND 
Engineers’ Pocket Book, 57th Edition. 
Enlarged, with new and extensive Index, 


Cloth, 1007 pages. Price, Forwarded 
by express. as. H. a. ?. Oo 
Box New York. 





CITY OF CAMBRIDGE. 
TO BRIDGE BUILDERS. 
PLATE GIRDER BRIDGE. 

Sealed proposals will be received at the 
office of the Cambridge Water Board, City 
Hall, Cambridge, Mass., until 12 o’clock, m., 
of Tuesday, July 12, 1892, for the construc- 
tion and erection of a wrought iron and steel 
plate girder highway bridge over the loca- 
tion and tracks of the Watertown Branch’ 
of the Fitchburg R. R., at Huron St., Cam- 
bridge. 

The bridge to be Ninety-three (93) feet in 
length, and Fifty-eight (5S) feet in width be- 
tween the railings. 

Plans and specifications can be seen and 
any information obtained at the office of the 
City Engineer, City Hall, Cambridge. 

Each bid must be signed by the full busi- 
ness name and address of the bidder. and be 
accompanied by a certified check in the sum 
of Five Hundred ($500.00) Dollars, payable 
to the order.of the City of Cambridge, which 
check will be returned unless forfeited? as 
specified in the printed for of proposal. A 
satisfactory bond will be required of the suc- 
cessful bidder. 

The right is reserved to reject any or all 
bids received. 

Bids should be marked “Proposals for 
Huron St. Bridge,’ and addressed to the 
“Cambridge Water Board,.”” Cambridge, 
Mass. ~ L. M. HASTINGS, 

City Engineer. 

Cambridge, June 30, 1892. 27-2t. 
















PROPOSALS FOR CONSTRUCTION OF 
WATER-WORKS. 


Sealed proposals will be received at the 
office of the City Clerk, until noon, July 30, 
1802, for furnishing the material and doing 
all the work, or any portion of either, for a 
system of water-works, in the city of Ponca, 
Dixon County, Neb. Plans and specifications 
may be obtained by addressing the Clerk of 
said city. Bids will be opened in the presence 
of bidders, at 4 o'clock, p. m., sharp, at the 
office of the City Clerk, on July 30, 1892. 
The right to reject any and all bids is hereby 
reserved. 

Dated, Ponca, Neb., June 24, 1892. 

F. M. DORSEY, 
Mayor. 
27-3t 


E. W. HUSE, 
City Clerk. 





PROPOSALS OF DREDGING. 
qnaineet’s OPre. Masse, iia.. 

.—Sea proposals in dup- 
licate, for dtedging in harbor of Biloxi 
Bay, Miss., will be received at this office 
until 12m., Monday, the 18th day of July, 
1892, and opened immediately thereafter in 
the presence of bidders. Specifications, 
general instructions to bidders and blank 
proposal will be furnished on ee to 
this office. The attention of bidders is in- 
vited to the Acts of Congress approved Feb- 
tnary 26, 188, and February 23. 1887, Vol. 








UNITED 


23, page 332, and Vol. 24, page 414, Statutes | 


at Large. 
A. N. DAMRELL, 


26-3t Major of Engineers, U. 8. ‘A 





PROPOSALS FOR FURNISHING VITRI- 
FIED PAVING BRICKS. 
Office of the Commissioners. D. C. 
Washington, D. C., June, 25, 1892. 
Sealed proposals will be received at th's 
office until 12 o’clock m., on Saturday, Jaly 
16, 1892, for furnishing 2.000.000, more or 
less, vitrified paving bricks, to be used on 
various streets, avenues and alleys in the 
city of Washington. , 
Blank forms of proposal and specifics- 


tions, together with all necessary informa- 


ton, can be obtained at this office. and oniy 
bids upon these forms will be considered. 

J. W. TOUGLASS, 

J. W. ROSS 

W. T. ROSSELL. 


27-2t Commissioners, D. ©. 





TREASURY DEPARTMENT, Office Sup- 
ervising Architect, Washington, D. ©., June 
24, 1892. Sealed premosals will be received 
at this office until 2 o’clock p. m. on the 19th 
day of July, 1892, and onened immeiately 
thereafter, for all the tabor and materials re- 
gains for coherete and stone footings. etc., 

r the U. 8. Post Office huilding at Wash- 
ington. D. C., tn accordance with the draw- 
ings and specification, copies of which may 
be had on application at this office. or the 
office of the Superintendent on the building 
site. me bid must be accompanied by a 
certified check for a sum not 2 
of the amount of the proposal. The rig 
is reserved to re any and all bids, and 
to waive any or informality in any 
oo in the requested letters to aceompany 

if oe accmes in fhe interest of “ 
80, receiv 
Soe et eee (eects 

e 
posal Concrete a” ous ‘ootings. 
in envelopes, sesled and marked “Pro- 
Bte... for the U. S. Post Office Building at 
Washington, D. C..” and addressed to W. 
J. Edbrooke, Supervising Architect. 27-2t 


XXI 


OF COURS 


You desire to be certain that your 


DAMPER 


is always properly adjusted to the 





requirements of the Steam pressure, 


THERE IS BUT 


ONE SURE WAY 


TO bo IT. 


UE IN A + + + + 


CUTTS Daner Regulator 


It is a MARVEL OF ACCURACY, and is especially 
adapted to VERY HIGH PRESSURES; e. g., where cgm- 
ound steam engines are used for generating electricity, etc. 
We GUARANTEE ‘ I iL ) 
operate on a variation well WITHIN ONE POUND in THE 
BOILER PRESSURE. : 
put in operation during the past six years in the 


LARCEST STEAM PLANTS 
from Maine to New Orleans, and have given the HIGHEST 
SATISFACTION. 
STEAM, COAL AND MONEY. 

They are controlled by steam direct from the boiler, and 
require neither street pressure nor extensive condensing sur- 
face to furnish water to operate them. 
cheerfully furnished by the 


CURTIS REGULATOR CO. * 


this DAMPER REGULATOR to 
MANY HUNDREDS have been 


They will save you 


Full particulars 















.We MakeA Specialty 
of supplying Railfoad 

Contractors*with fents 
for’ horses, for‘laborers, 
for‘supplies and for 

deneral use. We-also 
manufacture, all Kinds, 
of water -proof covers 
| for horses,wadons or 
machines. Write to.us 

for cataloovevand price; 
list. Estimates furnished 
on all Kinds of ‘canvas, 
duck or awninp supplies, 


# THE MSAVLEY- PETERS 
TENT AND AWNING.CO# 
= COLWMBVS, OHIO.<" 


TREASURY DEVAKIMEN?L, Office Sup- 
ervising Architect, Washington, D. C., June 
23, 1802. Sealed we geo will be received 
at this office until 2 o’clock p. m. on the 
21st day of July, 1892, and opened immedi- 
ately thereafter, for all the labor and ma- 
terials foguires for the trench excavation. 


foundatio: ent stone and brick work, of 
the basement and area walls. basement col- 
umns, floor beams, girders and wood 
joists the U. 8S. Court House and Post 
Office iding at Tollahassee, Florida, in 


accordanee with the drawings and the speci- 
fication, copies of which may be had on 
pplication at this office or the office of the 
intendent at Tallahassee. Florida. 

bid must be accompanied by a certi- 
check for a sum not less than 2% of 

the amount of the proposal. The right is 
reserved to reject any or all bids and to 
waive any defect or informality in any bid 
if it be deemed in the interest of the Gov- 
ernment to do so. All proposals received 
after the time stated will be returned to 
ee E sanen . suet be in- 
clos n_ env |. sen and marked, 
“Proposal for Trench Excavation, Founda- 
tions, Cut Stone and Brick Work. Ete.. for 
and Area Walls of the U. 8. 












BEVERLEY STREET, 


BOSTON, MASS. _ 
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XxX ENGINEERING NEWS 


soow. WANTS. boo 


Car@s of not more than one-half inch 
will be inserted in this colamn 
ohee for 50 cts., or three times for 
$1,00. Papersent at request only, 
16 cts. additional. 


—_——— eee ae 


W ANTED-— All consulting engineers, corpo- 
rations, contractors, etc., to read Paret’s 
advertisement about surveys. See page TT. 


WANTED—Continuous girders or draw- 
bridges to calculate—either constant or 
variable moment of inertia. New graph- 
ical method. Address, ©. H. LINDEN- 
BERGER, Wayne Hotel, Detroit, Mich. 

"1-35t 


A S| SCI | 
. 


WANTED.—Bridge engineer, designer and | 
draftsman whose present engagement ex- | 
pires Juiy 1, would like to make an en- | 

gagement with a railroad or bridge com- 

pany. Am capable of taking entire | 
charge of work, a graduate ciyil engineer 
of Srst-class experience, and can furnish 
the best of references, both as to char- 
acter and ability. J. FRED. TEMPLE, | 
San Francisco Bridge Co., Seattle, Wash. | 
14-*f | 


| 
WANTED—Indices to Engineering News for | 
volumes 14, 17, 22, 23, 24, 25. Will pay 


eta. if 1 ndition. Ad- 
a oo 








WANTED— Engineering News for Jan 3 tt 
Dec. 5, 1891. Will give 10 cents each. Ad 
dreas this office. 


WANTED.—fngincering News for Oct. 11, 
1884. Wri y 80 cts. Must be tn good 
condition. . H. L., care Eng. News. 

WANTED,—Assoc, Am. Soc. C. E. would 
like position as bridge draftsman. Ex- 

rience as computer and anthor. Ad- 
ress L., eare Engineering News, 22-6t 


ieee hia tx analy eccetnapeisiomnsimeanicanesnecieamneesip arenas 
WANTED—Engineering News for 1892. Nos, 
2. 8, 4, 6, 7 and 8, for which we will pay 
1h eta. per copy, or bi will send a copy 
of Cross’ Field Book for any single num- 
ber. Tn mailing, please rot] long way of 
the paper and wap full length; otherwise 
the leaves will tear, and we haye no use 
for the torn copy. Tne number of each - 


wented is limited to 25 copies. Engineer- | sg. a, WESTINGHOUSE. WM. LEE ¢ 
ing News Pub. Co. 
WANTED—"Encineering’ (London), for NGHOUS CHU! 
7880 and 1891, complete, with Indexes 
and title pages. Will pay $5 per early ‘ek x &, 
volume. inbound. Address, MECHANI- | NEW YORK, 17 Cortlandt Street. GkICAGO, | a 
CAL ENGINEER, care Eng. ee ST. LOUIS, Commercial Building. _.. sirrs 
; Represented In PHILADELP 
WANTRP—Position as chainman, transit or < oe 
evel rodman. by a college student who WESTIN 
has had some experience; could run a : 


level; satisfactory references. S. R. Jen- tin i . 
kins, Box 221, Grafton, W. Va. Os 3t. T HE COMPOUND AUTOM a, 1 El 
Sier yuk a ni - The only Engine ever built which will give Unit 
y ANTED— ridge engineer, wi 5 years’ 
experience in desiening and Gathinetins THE STAN! 
structural iron work, is desirous of mak- 


ing a change. Is competent to take charge 
of work, and can furnish the best of 


references. Address “B. W." an eT THE RONEY MECHANICrc wu, WIN eee 5 MAt gens paces 




















































































































News. =< = 

WANTED. <Podiion with Olvil” Boxineer, COAL AND ASH HANDLING a 
pew ve Sse on sewerage THE STEAM LOOP F s OR ARRAS RE AT . . 
and general engineering work. Address, . j i 
0.'S., 20 46th Be, Chieago, Ml. 2588 ot Separating, sid Meee Competes ae ee 

WANTED.—Conv Eneineering News for | Contractors for Heavy Power Plants. Contractors for Subdivided Power Plants, Contractors for the Renovating } 
March 12, 1887. Witt pay 25 cents. Ad- of Existing Power Plants tor the Improvement of Economy. P 
rege “BE. M.,”’ care Engineering News. . a 5 

Tee. » WANTED.—Position on railroad work or in WANTED.— An experienced rafiroad drafts- 

WANTRD One mere good bites dare [ENGiNeeinig Employment Bureau, | vriase company by,e, 04 graduate of em) met, wa a aaeet roid, Nest 8° 
man. Apply to THE BERLIN IRON dress C. W. MERRELS, 24 Pearl St., New curate and a hard worker. Address %., “ 
BRIDGE CO., Bast Berlin, Conn. 26-2t 8 GRANGER BLOOK, SYRACUSE, 5. ¥., Haven, Conn. Ost | _% cate BES. Bowe. aim 

aoe a aS 3 — —————— ———— 

WANTED.—A mechanical expert in fitting | P'tofshes Employers with Engineers, Su-| ren one copy each of the R WANTED.—Mechanical engineer, first-class, : 
and handling Standard R. R. wrecking ae of b, J, DeSmede Chemist, to the Com | With best references and 14” years’ ex- 
outfits, by which anvthing on wheels can : : missioners of the District of Columbia, perience, wants position. Address R. 1. 
be easily and quickie handled. wants a |. Large number of reliable men constantly on for the years 1885 and 1886, on Cements, 8., Eng. News. 27-3t 
lob. g4ddress, EXPERT, Engineering file. Prompt, honest, experienced. Asphalts, Ete. Address’ Engineering | ———————————— 

News. 26-St No Charge whatever to Employers. News, stating price and condition of | WANTED.—A youre graduate mechanical a 
pclae Sepcanti copy. 24-3t eow engineer, having four.years’ practical ex- 

WANTED—Two first-class draftsmen, perience, is open to engagement. The ad- 
experienced In ornamental map work, | WANTED.—A metallurgical chemist and en- . vertiser is well posted on indicator prac- 
ettering and colored tonegraphy. . Give meer, having had large experience in | WANTED.—D. P. LeFevre, C. E., ex-Cum- tice, foundations, and the installation of f 
references. Address JOHN C. WAIT, the manufacture of tails and ctrecteral berland City Engr., a married man and power plants and machinery; a reliable 
Hammond St., Cambridge, Mass. *materials in connection with the largest graduate of Lafavette College, desires a draftsman, quick at detailing, also con- 

26-8t steel works in the country, desires an position on any kind of engineering work versant with modern methods of duplicat- 

WANTED.—A Civil 1 engagement with railroad company or en- n the state of Colorado. For reference ing parts. econo’ . Position, rather ( 
ANTED.—A Civil Rngineer and Architect, gineering firm. Address STEEL EX- address Mr. J. W. Galbreath, Ch. Engr. than salary desired. cellent references. 
who intends to open an office In one ERT, care Kengineering News. 26-3t of Maintenance of the W. Va. Cen- Address “PROGRESSIVE,” care Engi- 
of the most prominent Western cities, tral R. R.. Cumberland, Md. Address D. neering News. 27-2t 
wants a partner with some experience > awe P. LeFEVRE, C. E., Cumberland, Md. —_—_—_——_—_—<X—<—_—_e 
and capital. Rest of references given and | WANTED—A Practical Engineer and bridge 27-9t WANTED.—First-class second-hand transit; 
reautred. Answer to “J. EB,” Engineer- builder, with a capital of $7,000 to $10,- — state make, how old and full information; 

_ 8 News. 26-Rt 000, to enter firm well known in Canada. WANTED—Correspondence with a progres- must have leveling attachment. Address 

WANTED.—4 vonng man would Hke The best of references given. Address, sive bridge company for the utilization of/ 4. #, WALKER, Camden, §. C. 27-2 
aa as evel, yea. ee or — Pont; C. W. R., Bridge Builder, Montreal. an important patent concerning skew ! Fee nae SR akin 
acation or Construction work, eas ANTED.—Location striction Engi- - 
Bop AN, 265 Varick St., Jersey City. N. 26-2t i ae. OUAS. Cem, ee fine eh see experience, 

z. Ont cone v Ingineer, 405 Temple Court, Min- technical would charge 

on WANTED.—A first-class bridge draftsman neapolis, Minn. 27-4t of railroad atin. at ot te 
7 ee aa “An Engineer of 25 years’ ex- wants position, Address, 0. H. L., care salary. Experience on ry and 
Pftcad % rears with several important Eng. News office. 26-2 WANTED—By a recent graduate of the work. Al references. FULTON. owl ' 
. a 4 i the United States, 10 years > ens. Poly. Inst., Troy. N. Y., a position Third Ave., N. ¥. ee 
te outt meérica as Chief Engineer and Sateen: i eee in line of mechanical engineering or ma- =e peaveetine Sale 
mtaction’ sor dent at er oF Omer 0 ee — Sa, experienced chine construction. Address C. W., care} WANTED—Immediatety, 8 EN 
‘ of company, pur- . desi : a . } ; t ; : 
chased materials and operated rons ae work, transit, level, ee, Hee — Sete arth ccanen anil Mant aon  SOREAN. 


















WANTED.—A member Am. Soc. C. E. with | — Syracuse; % -it 
14 years’ experience is open to = : 
mént to design or euperintend “Wier. Ww. rent or buy 

works or sewerage construction. Office} transit and level, Address, with de- 


7 been 

sires an éngagement as Engineer or, Su- tant en r the best Am 

Nong or Conon {Construction ae & Rail. B nia tt Pridge engineer. - 
“1 > eapom wv last railroad; about 30. 

ant former employers, Address ENGI. n out of work. Will send best ‘testi. 

















WANTED—Engineering News for these 
dates: 1883, May 26 and June 3, 10, 17; 
1285, Feb. 28, June 6; 1888, Jan. 7, Apl. 
28 May 14; 1889, Apl. 7, May 4, Oct. 12; 
180), Jan. 25, Feb. 15, 22. Mareh 22. 
Will pay 15 cts. for one copy of each 


Papers sent not needed returned. Ad- 
dress, F. A. PECKHAM, 1118 Monad- 
nock Bidg., Chicago. T-Bt 


WANTED.—A civil engineer of seven years 
experience in railroad work, North and 
South, desires position as stenographer 
where his engineering knowledge will 
be useful to employer. Is an able sten- 
ographer, thorough ficld and construc- 
tion man and good draffsman. Has tran 
sit and typewriter, and will go any 
where. Good references. Address, B. 
T. ELMORE, care Engineering News. 

27-3t 


el —- 
WANTED.—Young man. good mathemati- 


cian and experienced in use of instru- 
ments, desires position of any kind on en- 
gineering corps. Best recommendations 
from previous employer. Address W. E. 
SOMERVILLE, Govanstown, Md. 27-3t 


LABOR. 





e P18 28 Mt ts. wx 


PE 










$40.000,cO 


Earned by the Bell Telephone Patent in 1891. 
Your invention may he valuable. You should 
protect it by patent. Address for full and in 
telligent advice, free of charge, 


W. W. DUDLEY & 00., Solicitors of Patents. 
Pacific Bld’g, 622 F St. N. W., Washington, D.C 
Mention this paper. 


Machinery for Sale. 


| OISTING, PILE DRIVING, 

and Bridge Builders’ Engines 
and Boilers. 

Derricks and Derrick fittings com. 
plete and in stock. 

Standard and Narrow Gage Lo- 
comotives, second-hand. 

Clay and Ore Pans. 

Crushers and Road Rollers. 


THOMAS CARLIN'S SONS, 


ALLEGHENY, PA. 
Contractor's Plant. 


FOR SALE.—I Souther Shovel, one & 
Ton Porter Locomotive, 37 Dump Cars, 
3 ft. gage; 80 Tons 25-Ib. Steel Rails with 
fish plates, bolts, spikes, ties and frogs; 
about 450 ft. of track for Steam Shovel. 
Apply to J. R. Byron, Contractor, Mt. 

20-13% 














Vernon, N. Y. 








SECOND HAND-—FOR SALE. 


Four area 8 Mundy hoisting en- 

ines; 8 drivers, with mmeéers com- 
ree 3 steam dredgers; 3 steam shovels; 3 
narrow. 


- locomotives; cars; rails; or 
son ai ; pumps, all sizes up to 
4,000,000 gallons; ers—condensers, com- 


pressors; pipe, all sizes; tanks, all sizes; 
road scrapers; road rollers; crushers; en- 


cao: aL Ee: arias 
o . 


St., New Yi 





Ingersoll Sergeant Air Compressors. 
’ < 18” Latest Improved Piston Inlet; 
used 10 weeks. 

1-14” * 18” with poppet air valves. Pattern 
1889. Good. 

These compressors with or without drills, 
receivers, 6tc, 

1—CLAYTON AlR COMPRESSOR; steam cylin 
der, 10” « ‘0; air cylinder, 12” x 14”. Used 
six months 

2—'sKkLT COMPRESSORS 14” diam., 12” stroke. 

1--9" x 14” LocoMOTIVE, 36” gauge, Forney 
type. 

Also a full eof NE 'LERS 

EADY ko ohiee 
EF. W. IRE CIaLL, 
10 PaRK PLace, NEw YORK. 


FOR SALE. 


Se eee a es Pe 


2. 


? 


721 


Se mr 


anos 
57th Edition. 












Enlarged, new extensive Index 
Cloth, 1007 pages. Price, Forward 
by express. Chas. H. swell, P. O. 
Box New York. 





CITY OF CAMBRIDGE. 
TO BRIDGE BUILDERS. 
PLATE GIRDER BRIDGER. 

Sealed proposals will be received at the 
office of the Cambridge Water Board, City 
Hall, Cambridge, Mass., until 12 o’clock, m., 
of Tuesday, July 12, 1892, for the construc- 
tion and erection of a wrought iron and steel 
plate girder highway bridge over the loca- 
tion and tracks of the Watertown Branch’ 
of the Fitchburg R. R., at Huron St., Cam- 
bridge. 

The bridge to be Ninety-three (93) feet in 
length, and Fifty-eight (55) feet in width be- 
tween the railings. 

Plans and specifications can be seen and 
any information obtained at the office of the 
City Engineer, City Hall, Cambridge. 

Each bid must be signed by the full busi- 
ness name and address of the bidder. and be 
accompanied by a certified check in the sum 
of Five Hundred ($500.00) Dollars, payable 
to the order.of the City of Cambridge, which 
check will be returned unless forfeite:? as 
specified in the printed for of proposal. A 
satisfactory bond will be required of the suc- 
cessful bidder. 

The right is reserved to reject any or all 
bids received. 

Bids should be marked “Proposals for 
Huron St. Bridge,’ and addressed to the 


“Cambridge Water Board,”’ Cambridge, 
Mass. ~ L. M. HASTINGS, 
City Engineer. 
Cambridge, June 30, 1892. 27-2t. 


ENGINEERING NEWS 











PROPOSALS FOR CONSTRUCTION OF 
WATER-WORKS. 


Sealed proposals will be received at the 
office of the City Clerk. until noon, July 30, 
1892, for furnishing the material and doing 
all the work, or any portion of either, for a 
system of water-works, in the city of Ponca, 
Dixon County, Neb. Plans and specifications 
may be obtained by addressing the Clerk of 
said city. Bids will be opened in the presence 
of bidders, at 4 o’clock, p. m., sharp. at the 
office of the City Clerk, on July 30, 1892. 
The right to reject any and all bids is hereby 
reserved, 

Dated, Ponca, Neb., June 24, 1892. 

F. M. DORSEY, 
Mayor. 
27-3t 


BE. W. HUSE, 
City Clerk. 





PROPOSALS OF DREDGING. UNITED 
States r’s Office, Mobfle, Ala., 
* —Sealed proposals in dup- 

a ing i ey vf _— 

1 be received at this office 

| Monday, the 18th day of July, 

opened immediately thereafter in 

the presence of bidders. Specifications, 
general instructions to bidders and blank 
be furnished on ae to 

is fs e attention of bidders is in- 
vited to the Acts of Congress approved Feb- 
26, 1885, and February 23. 1887. Vol. 

, page 332, and Vol. 24, page 414, Statutes 


at Large. 
A. N. DAMRELI, 
26-3t Major of Engineers, U. 8. A. 





PROPOSALS FOR FURNISHING 
FIED PAVING BRICKS. 
of the Commissioners. D. C. 
Washington, D. C., June. 25, 1892. 
Sealed proposals will be received at th's 
office until 12 o’clock m., on Saturday, July 
16, 1892, for furnishing 2.000.000, more or 
less, Vitrified paving bricks, to be used on 
various streets, avenues and alleys in the 
city of Washington. . 
Biank forms of proposal and specifies- 
tions, together with all necessary informa- 
ton, can be obtained at this office. and only 
bids upon these forms will be considered. 
J. W. POUGLASS, 
J. W. ROSS 
W. T. ROSSELL. 
Commissioners, D. ©. 


VITRI- 


27-2t 





TREASURY DEPARTMENT, Office Sup- 
ervising Architect, Washington. D. ©., June 
24, 1892. Sealed premosals will be received 
at this office until 2 o’clock p. m. on the 19th 
day of July, 1892, and opened immediately 
thereafter, all the tabor and materials re- 
quired for coherete and stone footings. ete., 
for the U. 8. Post Office building at Wash- 
ington. D. ©., tn accordance with the draw- 
ings and specification, copies of which may 
be had on application at this office. or the 
an, tach ae ae te ee 

e. ty accompan y a 
certified check for a sum not less than 2 


. The rig) 
and all bids, and 
b in th ted | Rae teas, aoe 
or in the reques' etters to accompvan 
bide if it be in the interest of the 





XXI 


OF COURS 


You desire to be certain that your 


DAMPER 


is always properly adjusted to the 
requirements of the Steam pressure. 





THERE IS BUT 


ONE SURE WAY 


To bo It. 


DOE Jw A + + + + 


CUTTS Daner Regulator 


It is a MARVEL OF ACY 
adapted to VERY HIGH PRESSURES; e. g., where come 
pound steam engines are used for generating electricity, etc. 

We GUARANTEE ; I iL ) 
operate on a variation well WITHIN ONE POUND in THE 
BOILER PRESSURE. ; 
put in operation during the past six years in the 


LARCEST STEAM PLANTS 
from Maine to New Orleans, and have given the HIGHEST 
SATISFACTION. 
STEAM, COAL AND MONEY. 

They are controlled by steam direct from the boiler, and 
require neither street pressure nor extensive condensing sur- 
face to furnish water to operate them. 
cheerfully furnished by the 


CURTIS REGULATOR CO. 


ACCURACY, and is especially 


DAMPER REGULATOR to 


this 


MANY HUNDREDS have been 


They will save you 


Full particulars 


.We MakeA Specialty 
of supplying Railfoad 
Contractors*with fents 
for’ horses, for laborers, 
for‘supplies and for 
deneral use. We-also 
manufacture,all Kinds, 
of water -proof.covers 

| for horses, wadons or 

iy machines, Write to,us 
I for cataloove‘and price 
list. Estimates furnishe 

on all Kinds‘of ‘canvas, 

duck or awning supplies, 


THE MEAVLEY-PETERS: 
TENT AND AWNING.CO# 
= COLVMBVS, OHIO." 


TREASUKY DEVAKIMENY, Office Sup- 
ervising Architect, Washington. D. C., June 
23, 1892. Sealed ~ als will be received 
at this office until 2 o'clock p. m. on the 
2ist day of July, 1892, and opened immedi- 
ately thereafter, for all the labor and ma- 
terials required for the trench excavation. 
foundations, éut stone and brick work, of 
the basement. and area walls. basement col- 
umns, fitst floor beams, girders and wood 
joists the U. S.. Court House and Post 
Office ing at Tollahassee, Florida, in 
accordance with the drawings and the speci- 
fication, copies of which may be had on 

obttea tion at this office or the office of the 

intendent at Tallahassee. Florida. 
ch bid must be accompanied by a certi- 





fled check for a sum not less than 2% of 
the amount of the proposal. The right is 
reserved to reject any or all bids and te 
waive any defect or informality in any bid 
if it be deemed in the interest of the Gov- 
ernment to do so. proposals received 
after the time stated will be returned to 
he bidders. 


diced in aareloper”Sealea and strate 
mn en . sen and m ‘ 
" for Excavation, Fot ja- 
tions, Cut Stone and Brick Work, Ete.. for 
and Area Walls of the U. 
ouse and Post Office 
Tallahassee. Fla..” and addressed to 
Edbrooke, pervising Architec 
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BEVERLEY STREET, 


BOSTON, MASS. _ 
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GEO, WESTINGHOUSE, JR., T.W. WELSH, JOHN CALDWELL, W. W. CARD, H. H. WESTINGHOUSE. 
President. Supt. Treasurer. Secretary. General Manager. 


THE WESTINGHOUS: AIR DRAKE COMPANY, 


PIDPLSEUAGH, PA. OU. . .&... 


MANUFACTURERS OF THE 


WESTINGHOUSE AUTOMATIC BRAKE 


The WESTINGHOUSE AUTOMATIC BRAKE is now in use on 24,000 engines and 325,000 cars. This 
includes (with plain brakes) 232,000 freight cars, which is about 23 PER CENT. of the Entire Freight Car 
Equipment of this country, and about 80 per cent. of these are engaged in interstate traffic, affording an 
opportunity of controlling the speed of trains by their use on railways over which they may pass. Orders 
have been received for 173,000 of the Improved Quick-Action Brakes since December, 1887. 











rhe best results are obtained in freight train braking from having all the carsin a train fitted with pover 
brakes, but several years’ experience has proven conclusively that brakes can be successfully and profitably used on 
freight trains where but a portionof the cars are so equipped. Below is a graphical illustration of the progress made 
in tae epplication of the Automatic Brake to freight cars since its inception. 








Year. No. per Year. GRAND TOTAL. 

18st 105 105 
i882 1,085 @ 1,190 
1883 4,966 = 6,156 
iss4 15,051 c_me 21,207 
1885 amma en emma. 31,617 
1886 RE Rm RRR 40,563 
1887 ERE ICN MRM: 49,844 
1888 eee 77,540 
1889 |) TARTRATE ANN 103,605 
1890 «=: 0,502 154,107 
1891 39,061 193,168. 


193,168 freight cars fitted with the Westinghouse Automatic Brake, which is nearly 20 per cent. of the 
Entire Freight Car Equipment of this country. 





—. L. ADREON, Manager. JOHN B. GRAY, Agent. C. C, HIGHAM, General Supt. 
THE 


AMERICAN. BRAKE, company. 


sew vonk orrice: THE WESTINGHOUSE AIR BRAKE 0., Lasse, © “tCA00 oFFcn, 
160 Broadway JOHN B. GRAY, Agent. MANUFACTURERS OF GRAND PACIFIC HOTEL. 


LOCOMOTIVE BRAKES. 


General Offices and Shops: Second and Tyler Sts. ST. LOUIS, MO., U.S. A. 


= i ee 5 | 


( 


Standard Oatsid: Equalized Pressure Brake, for two or more pairs of Drivers, fuenishe» operate with either STEAM, AIR or VACUUM. 
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NATIONAL PAINT WORKS 


WILLIAMSPORT, PA. ; 


——THE ONLY MANUFACTURERS OF 


ELLIOTT’S ASPHALTUM PAINTS, 


IN ALL COLORS. MIXED READY FOR USE 


THE RECOGNIZED STANDARD FOR QUALITY. 
SALES IN:1879, 1,000 BARRELS. SALES IN 1889, pct ine 10,000 er port 


= a 
: 4 i ee ‘ 5 aes 
Sa ig ie a5 oo 
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Ne en erence eee eee Ol 
INTERIOR VIEW OF MINES AND MINING BUILDING. WORLD'S COLUMBIAN EXPOSITION. King Bridge Co., Builders. PAINTED WITH ELLIOTT’S ASPHALTUM, No. 16, 


In the preparaticn of our paints we use only the very best Lead, Zinc, Minerals, Coloring Materials and Crude Asphaltum, ground in and thinned with 
PURE LINSEED OIL. 


ARE NOT AFF E D i RESULTING F mM co USTIO COA 
WORK PheEth RAB ie dhe! sh DURE RE OCR any WIRST EL RGENAIEP ORK: warner 
d NON-CO ver R Oo HEAT AND iLL TAND Moo VE Grees. 

Ten Years’ een experience with our Paints has resulted in their use and adoption as the standard for quality by nearly all of the leading railroa 
of the country, Bridge Builders, Iron Works, Car Works, and corporation trade generally. 

Are Unsurpassed for Depots, Freight Cars, Bridges (wood or iron), Tin or Iron Roofs, Water Tanks, Houses, Barns, Vessels, etc., etc. 

To show the popularity of our , we mention a few of our customers and a few large structures painted with our Paint: 
Central Viaduct, Cleveland, O. Union Bridge Co. Boston & Maine R. R. { Chi., Bur. & Quincy R. R. 
N. Y. C. & St. L. R. R. Viaduct, Cleve.,O. | Phoenix Bridge Co. N. Y., N. H. & Hartford R. R. | Louisville & Nashville RK. R. 
New C, O. R. R. Bridge, Cincinnati, O. Keystone Bridge Co. Pennsylvania R. R. | Ohio & Miss. R. R. 
Poughkeepsie ears Edge Moor Bridge Works. Richmond & Wanville R. R. | Col., H. V. & Tol. R. R. 
New London Draw Bridge. Pencoyd Iron Works. Atlantic Coast Line. Lake Shore & M.S. R R&. 
Denver Cable Road. Passaic Roiling Mill Co. East Tenn., Va. & Georgia R. R. Western N. Y. & Pa.& . 
Cantilever Bridge, Niagara Falls. | ‘Standard Oil Co. Texas Pacific R. R. Southern Pacific R. t 
Harvard Bridge, Boston, Mass. New York Central & H. R. R. Co. Lilinois Central R. R. A., T.& 8 Fé R. R. 
U.S. Gov. Heavy Ordnance Works. Boston & Albany R. R. Chi. & Northwestern R. R. Missouri Pacific R. R. 

Samples, Price-Lists and References from those who have used and are now using these paints in your vicinity furuished on appi cation. 


LIDGERWOOD SUSPENSION CABLEWAYS. 


= \ eet %, COPYRIGHT 1891, 
= € i CES By L. M’r’a Co., N, Y. 
4s : 
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LOCKE-MILLER PATENTS. 
SUBYNLOVINNVW OSIV 
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Eptson's OGDEN MINE CABLEW AY, 1,200 Feet Spsx—DeSIGNED AND FURNISHED BY Us, 
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PIT SURFACE GUARD.Kalanaza Railroad Velosiode & Car 





KALAMAZOO, MICHIGAN, U. &. A., 
—MANUFACTURERS OF— 
Different Styles of Steel Velecipedes. Tron and Steel Wheeled Push (; 
Steel Wheel Pit or Mining Cars. _ 
ed Hand Cars. : Sugar-Cane Car 
Rat! or Con- Steel Suriace Cattie Guards, 
stractionCars wee Gur New All 8 Hand (a, 
Hand & Ste’m Wheel anes 20 Fons pressy; 
in 8s pection ; =a are on b, turned over § lange, 
oe \ Steel tirer, rolled peeteotiy Smooth and 
d for : cylindrical, Conform to M. ¢, R, 
1892 ) Standard. . 
Catalogue 


Weight of Guards: Single Track, 508 lbs.; 
Double Track; 1,206 Ibs. 


THIS IS NO LONGER AN EXPERIMENT. 
They have been in u<e for more than two years. The demand for them is rapidly increasing 


MERRILL-STEVENS MFC. CO., 


NILBS, MICE. 


THE STANDARD OIL FUEL BURNER C0,\U"" DREDGE maNUracTURING oo, 
a | Hydro-Carbon Burners > fs 


OFFICE AND FACTORY: 
FORT PLAIN, N. Y- 


This burner baving been in use in some of the 
largest manufactories in the country during 
the past three years, has fully demonstrated its 
superiority over all other methods for burning 
crude petroleum with economy. 
>A TENTED Soy it can be applied to any purpose where het 
PATE! one ps SHE, is required, saving from 25 per cent. to 60 per 
, cent. over coal, besides labor and increase of , 2 
production. All insurance companies have | &@ - = 
accepted our system, and do rot increase rates. 


he Stansted Ott Puct Burner cy,  HESMITH Aska Co., Tovxco, O., Nov. 3189. | Manufacturers of IMPROVED DREDGING MACHINGS 


GENTLEMEN; Yours of the 3ist of October is at hand and noted. We have 15 of your For Deepening Channels, Harbor Improvement and Land Reclamation. 
bydro- carbon burners in use, and they are satisfactory in every respect. They are the best WRITE FOR ILLUSTRATED CATALOGUE. 
burners that have ever been brought to our notice. In using oil through these burners we 
found them more economical] than the use of coal or coke, and in many places they are better 


than the use of natural gas. We can cheerfully recommend them to anyone looking for a good Cooper’ s Specifications of 


burner. Respectfully yours, sia: Ciena Sinstiien Ob 
HE > G A, e 
euro Yom Orecetswe. Tron and Stee: Railroad Bridges, 25 cents. 
Patent Exéavator 


San Francisco Bridge Company. pat TOWN 


XKSTABLISHED 1877. INCORPORATED 1883. CAPITAL (PAID UP) $250,000. 


J. McMULLEN, Pres. GEO. W. CATT, C, E., Vice-Pres, H, KRUSL, Chief Engineer. 
J. M. TAYUOR, Sec. and Treas. H. S. WOOD, Engineer. B. C. LOCK WOOD, Kng’r. 


‘erore. § WORLD BUILDING, NEW_YORK, N. Y.. 
OFFICES: | SAN FRANCISCO, CAL.; SEATTLE, WASH. 


Civil Engineers and Contractors. 


SPECIALITIES: Machinery for Economic. nxcavation of Canals; for Suction 
Dredging; for Filling and Reclamation of Low Lands. 


CORRESPONDENCE SOLICITED. 


ri 
oot ire. Atte me. - 
ae —-. 


San Francisco Bridge Co.'s Suction Dredge Working tor U. 8. Gov., Oakland, Cal., Discharging through 5,700 ft. Pipe. 
WILL DIG AND PUT ASHORE ANY MATERIAL, ROCK EXCEPTED. 


Machines at Work at Boston, Mass., Oakland, Cal., and Honolulu, Hawaiian Fslands. 


SEWER EXCAVATING |fiimE 
Hoisting Apparatus, 


ing Machine is simple and easily run, 
costs little for rs and can handle 
from 350 to 450 cubic yards of earth 
per day of 10 hours. ill raise ma- 
terial any depth. Address 


The White Excavating 
Machinery Co. 


Minneapolis, Minn. | aaa = ! S . = ars oid Jett 


RANGE. GERMANY & AUSTRIA 


hivertise your Name, Address and Spenialty, "Awarded th nd 5 : ut the late Paris Exposition. 
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THE (MARION STEAM SHOVEL co. 
MANUFACTURERS OF 
BARNHART’S STEAM SHOVELS, 

Wrecking Cars, Dredges, Railroad Ditchers, and Ballast Unloader. 

All of our Machines guaranteed to give entire satisfaction, otherwise may be returned 
our expense. 

For other information, 
Photographs, Catalogues and 
Discounts, address 


THE MARION 
Steam Shovel Co., 


599 West Center St., 
MARION, 0. 









AoE PATENT BALL AST U NLOADER 


JAMES CLARK, President. ALLEN B, HOWE, Vice-Prea, JOHN K. HOWE, Sec. & Treas 


Osgood Dredge Company, 


37 State St. ALBANY, N. Y, 




















“$TEAM DREDCES. 
STEAM SHOVELS. 


FOR ALL PURPOSES. 


BUCYRUS STEAM SHOVEL & DREDGE CO. 


BUCYRUS, OHIO. 


sili oa Ana tel 
YOU CAN OBTAIN PROMPTLY 
the latest work on any webiect 
. in which you are interested b 
Grose ENGINEERING NEW! ws 
LISHING 0., Tribune 
- . Building, New York City. 


Bouscaven's Specifications of 


Derrick Cars, 





Excavators. 


INDUSTRIAL WORKS, 


BAY CITY, MICH. 











Iron and Steel Railroad Bridges, 25 cents.| CRANES, RAIL SAWS, 
WRECKING CARS, TURN-TABLES, 
Bouscaven’s Specifications of STEAM SHOVELS, TRANSFER TABLES, 
Tron and Steel Highway Bridges, 25 cents.\P'LE DRIVERS, FREIGHT CONVEYORS. 


NE NE ARTA 
NEW YORK AGENCY, OFFUTT & CO,, Cor. Church & Rector Sts. 
CHICAGO AGENCY, L. M. SLACK 41 Phenix Building. 


M. BEATTY & SONS, 


WELLAND, ONTARIO. 
Dredges, Ditehers, Derricks, Steam Shovels, 
HOISTING ENCINES, 
Horse - Power Hoisters, Gang Stone 
Saws and Stone Derrick irons. 


Centrifugal Pumps and other 
Contractors’ Plant. 





OTIS & CHAPMAN, 
STANDARD GRAVEL AND WARD PAN 


EXCAVATOR, 


MANUFACTURED EXCLUSIVELY BY 


John Souther & Go,, 


BOSTON. 

Earth displaced at ONE-QUAR- 
TER LESS EXPENSE 
than by any other 
machine. 








it 





used the Otis patent improved Steam Excavators the past “a ve wh aque. Eng. & Gen. Agt. 


i sr hr UR Fe excavato 
cna Gllion yards wider ong Seiten A ming ne nie wis to THE VARIETY IRON WORKS CO., 


H. P. BEPED EN, Cc. F. LEWIS 


Eng. of Con. 


a trea seventy to eighty thousand yards 
. N. C. MUNSON, 





51teeS Sede kve, ChEVELAND, OHIO. santusen ute oes Say 


MANUFACTURERS OF 


The Victor Exoavator Sao ea ois a wt SH 
VAILE & YOUNGS 


PATENT METALLic 


‘SKYLIGHTS. 


eesiaiamente acanmed Man’ 43 pe - 
ete, where Large and Oomtinu>u 
Wisco Thousand of feet in use. 





now prepared to show, ~ ba ag - i t our are way (a long s) ahead of = 
oes 
competitoe It received the highest premium. face of the powerful oppositi rings who . _— - — 


is best one on the 
most 








OLEDO FOUNDRY & MACHINE CO., Toledo, 


ss ios le inciamemeneatileiiainis ts ietrdig te 


Fama iN te aR ame 
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BOSTON BRIDGE WORKS. 


D. He ANDREWS, Proprietor. 70 KILBY ST., BOSTON, MASS. 


304: o 


THE PHOENIX BRIDGE COMPANY, 


Odices: 410 Walnut St., Phila; 49 William St., New York; Phoenixville, 2 
ENGINEERS AND BUILDERS OF 


Bridges, Viaducts, Roofs, Turn-Tables, Elevated Railroads, 


OCEAN PIERS, and all Structures of Iron and Steel. 
All work done on the premises—from ore to finished bridge. 
Capacity of Bridge Works, 40,000 Tons per Annum. 


NINN 4 TN a 
Aa \ DURA ATR BD 
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t x2 Sea eet + =Z P “e 2 = a = ae 
[oar ere a eae SBOFE, eeniifcomonsnens nal 
The attention of officers of Railway Companies is called to our illustrated ‘ —_—— S De- DESIGNERS AND BUILDERS OF 


signs,” showing the various styles of Iron and Steel Railway Bridges, Viaducts, etc., that we R 
ailroad sles and Heavy Wrought tron Structural Work 


have constructed and are prepared to construct. and — our “ Standard ijoatlitatioan 
which we will mail to any = rson requiring such structu 
e 


Estimates and special designs will be furnished on application. OF EVERY DESCRIPTION. 
DAVID REEYES, Pres. ADOLPHUS BONZANO, Vice-Pres, and Chief Eng. | SUPERIOR WROUGHT IRON TURNTABLES A SPECIALTY. 
WM. H, REEVES, Gen, Supt FRANK T. DAVIS, Treas. Workson Grand Junction Rallroad. 
SOOYSMITH & COMPANY, 
(INCORPORATED) 


CONTRACTING ENGINEERS, 


Design and Build in any part of the country. 


BRIDCE eae PNEUMATIC CAISSON FOUNDATIONS, TUNNELS, 
MARINE PIERS, DOCKS, LIGHTHOUSES, 


AND ALL KINDS OF ENGINEERING CONSTRUCTIONS. 


THEE FREESZING METHopvp 


- mow in use by us, and for which we control the American Patents, makes the 
“<« construction of subaqueous tunnels, deep foundations, shafts, etc., practicable in 
. soft or water bearing ground, and to depths hitherto unattainable. 


Main Office, No. 2 NASSAU STREET, NEW YORK. 


—Wame, LIVENOOO DS 
nisiislall sreiie Wack “Bes” Danaing| MO. VALLEY BRIDGE & IRON WORKS. 


Ereotion. of Iron Work, NWORTH KAN 


Senioee Womiunns ub Smalley. A, J, TULLOCK Prop. 


Office, 328: Chestnut St., Room 57, Philadelphia, Pa. 
MFRS, AND BUILDERS OF 


WISCONSIN BRIDCE & IRON CO., 


MILWAUKEE, WIS. 
E and Combination Bridges, Turn Ta- 
RAILROAD AND HIGHWAY BRIDCG S, bles, Draw Spans, Roof Trusses, 


ROOFS AND STRUCTURAL ItRON. Pi Subst t F i 
Works at WAUWATOSA, WIS. Southern Office: 413 East Hosuton 8t., SAN ANTONIO, TEXAS. aia ae 
See eee es nesting ,. . 


VAN DUZEN'S Ses PUMP 
Ba taeen oo sine or yaule 

















PET ccna eee THE PELTON 
ae wy PTR WN | Water Wheel 








10 sizes. Capacity 
100 to 10,000 gallons pei 
hour. ices § pwards 


and 
For full information write to 


The VAN DUZEN & TIFT CO, 


Fan Yar? KK 7 Sac cy Sa ¢ % y OKIE , | Gives the highest efficiency of an 
ACARI COREL eo ae 
: >: (PUMP DEPARTMENT) 


wheel in the world under all 


heads from 20 to 2,000 ft CINCINNATI, © 








. eS Te ry | ALSO THE ADVERTISE CONTRACT WORK 
e——— ee _ 
ConxnTINVOUS STYLE. 
SEND FOR CATALOGUE 1 & PRICE LISTS ae meh ahd drt ge ht? PRI TON WATER MOTORS =" 
0S.14 TO 30 MARKET ST. ALLEGHENY, PA. Go — se 
— ENGINEERING NEWS. 


For all Light Running Machinery. 





a Particulars to Osborne’s Working Plans of 
Write for Catalogue an ticulars Railway and Highway Struc- 


The Pelton Water Wheel (o,,| tures. 


‘!| DIMENSIONS, QUANTITIES AND COST. 







PRICE, $5. 
237 FRANKLIN STREET, R. B. OSBORNE & SON, 
BOSTON, MASS., U. 8. A. 302 Wainut St., Philadolphia, Ps 








A Treatise on Hydraulic and SWARTHMORE, Pa. 


3 & Water Supply Engineering. Se College. 
| ee ae Tae: 5 By J.T. PASSING, eetiee maaan, Under Friends. Opens 9th month, 13th. 
neapolis, Minn 1292 Full G College Courses for men and 


VULCAN IRON WORKS, Se ete soni, hei ant pect PaenGscats aad Ute dogs Re 
Ss Ww | CA e @} the construction of public oe See ne ae tne. shooe, libraries 
AGO. Rafe ait event a eee ae 
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THE KING BRIDGE COMPANY. 


Iron and Steel Bridges, Girders, Turntables, Buildings, Eye Bars, 


Elevated Railroads and Structural Work of all kinds. 

OFFICE AND worxs: CLEVELAND, OHIO. new ORR SFFICE: SO WellPEs BERICS ET FRSA 
CAPACITY. 20.000 TONS PER uase urna 

U NM i oO N oy ee \ D c E c O., Chas. Kellogg, Prest. Robt. Grimes, Vice Prest. Walter Hawxhurst, Treas. W. 8. McCord, Secy 


sro ( Rateemeree "| ELMIRA BRIDGE CO., 


“sy Set HAS ‘SSSSE" 4) Se (LIMITED.) 
iz aa ENGINEERS AND MANUFACTURERS. 






Steel and iron Bridges, Roofs & Turntables, 


ELMIRA, N. Y. 
OFFICE & WORKS: NEW YORK OFFICE: 
BIMiInRnaA, N.Y, 


AND 
ve Cons of Iron teel 
et Br cn cts, Roots, Ele. 
© 7. Marine 


wintaida | katate Pa. 


KEYSTONE BRIDGE COMPANY, 


1 ae OFFICE AND WORKS, PITTSBURGH, PA 


18 BROADWAY 


WESTERN OFFICE, 205 LaSalle St., Chicago, Ii EASTERN oe 46 Wall St., New York, N. 
HENRY W. OLIVER, Presiden . SCHULTZ, C. E., . SCHULTZ, Secretary and Treasurer. 


SCHULTZ BRIDGE & IRON COMPANY, 


PITTSBURG, PA. 
WESTERN OFFICE NERAL OFFICE AND WORKS 
PHIL W. HERZOC, Monon Biock, 322 Dearborn St., Chicago, Ill. Chartiers Sienitiaies Pitts. & Lake Erie Ry., aitnaheen Co., Pa. 


SHIFFLER BRIDGE COMPANY, 


Sere, See Ley Sree EDWIN THACHER, Conseiting Engineer. 
FORTY-EIGHTH STREET and A. V. R. R. | ‘acon was ‘caeane 


— PITTSBURGH, PA.— 602 On onan * Block, Minneapolis, Minn. 


PENNSYLVANIA STEEL COMPANY, 


Iron or Steel Bridges, Girders, Buildings, Roofs. 


Address BRIDGE AND CONS. DEPT., PENNSYLVANIA caviaidnh com IBS, STEELTON, Pa. 


WROUGHT IRON BRIDGE CO. 


Iron and Steel Bridges, Girders, Turn-Tables, Buildings and Structural Work. 
OFFICE AND WORKS: CANTON. OHIO 


A. & PP. ROBERTS & COMPANY. 


PENCOYD IRON WORKS, (Paycoyd BRibee & Consravcrion COMPANY 


Wrought Iron and Open Hearth Steel, \sripces, viADUCTS. TURNTABLES, Etc. 


FFICE: 261 8S. 4th Street, PHILADELPHIA, PA. WORKs: PENCOYD. PA: 





Main Sireet, Louisville, Ky. 





HORACE E. HORTO 


CHICACO BRIDCE AND IRON COMPANY, 


CITY OFFICE: 


No. 443 ROOKERY BUILDING. CHICAGO, ILL. ROCK ISLAND. AND PANHANDLE RY's. 


itreets. 
(WASHINCTON HEICHTS, P. 0.) 
c w. CoNbo = 
A. LANDO 


net. | James NEILSON, Paes. 
L. E. COCHRAN, nes-toe ts. 


WSR e ER Vice-Prest, 3+ BR. WILLIAMS, Secy. 


Groton Bridge & & -Manfg. Co., 
RAILROAD AND “HIGHWAY BRIDGES 


Viaducts, Girders, Roof Trusses, Turntables, Iron Wharfs, etc. Die- 
Forged Eye-Bars and Upset Rods a specialty. ; 
Office and Works, OTC 


Ww. L. COWLES, - En 


The Youngstown Bridge (o.. 


MANUFACTURERS OF 


RON ee STEER 


IRON STRUCTURAL WORK, ' IRON ROOFS AND TURN TABLES. 
I © weer’. 4. a 





N.Y. 


PRE POLIT. S. a 


8. F. BOYD, Sec. « Taeas : 
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& F ANDERSOF. ANDERSON & BARR, 


web) om 7 te Be AND ea ee 


Pneumatic Work, Deep Foundations and Tunneling in Soft Materials, 


rai Ella aus CONTROL THE PATENTS FOR THE AUTOMATIC DREDGE AND ANDERSON SYSTEM OF TUNNELING. 
yeKeG CVLUMOERS, Address 240 11th STREET, JERSEY CITY, N. J, 


THE PITTSBURGH BRIDGE CO. 


WESTERN OFFICE, 1105 OWINGS BUILDING, CHICAGO. : 


WwW. W. CURTIS, Western Representative. 


SE Le  ————————— 
CHAS. M. JARVIS, President and Chief Engineer. BU = K. FIELD, Vice-President. | 
FRANK L. WILC OX, Treasurer. GEO, H. SAGE, Secretary. 
A ! 


Successors to THE SMITH BRIDGE COMPANY, 





TOLEDO, OHIO, 


Boi AND HiGHwAY BRIDGES 
R.P.&J. H. STAATS, 


ENGINEERS AND CONTRACTORS. 


Docks, Bridges, Trestles , Buildings 


29 BROADWAY, NOW YORE, 


—i\ ai, pee ee THEODORE COOPER, 
The above illustration, taken direct from a photograph, shows the oy of a Boiler Shop Consulting Engineer, 


designed and built by us for The Newport News Ship Building & Dry Dock Co., at Newport “ 

News, Va. Tee buliding ts 100 ft. in Width by sno ft. in length— —the wiath being divided into No. 35 BROADWAY, NEW YORK. 

two parts of 50 ft. each, with a row of columns through the center. e entire framework o roads r 
the building is of iron, inclosed with light brick walls placed between the iron posts. Bridges ae Rall re and cna Buildings, perio meet net neat : 
Hydraulic traveling cranes control the entire floor surface, and the building is made very structures. Foundations, General or detail plans, estimates, specifications, and superinte: - 
high so as to aliow of boilers being moved, one over the other, from one part of the building to | dence of construction. Reports made upon existing or proposed structures. 


th ther. 
y SEND FOR ILLUSTRATED CATALOGUE. DANIEL R.. COFRODE. LOUIS P. EVAN 


OFFICE AND WORKS: Cc OFR oO DE & EV A AS j 
No, 3 Railroad Avenue, East Berlin, Conn 


cage) eeeeaeen ena 71] trae Engineers and Contractors. 


DESIGNS FURNISHED IF REQUIREI 


THE MASSI LLO N BRIDGE “CO., Railroad Bridges & Trestle Work. Mill & Factory Buildings, Etc 


&. F. CORNER FOURTH AND WALNUT STS., PHILADELPHIA, PA. 
F. W. BARKER, Pres. PAUL WILLIS, See and Engr. 





j 


EARP 

it 
an 

IRE 





Works and Main Office: MASSILLON, 0 
iron, Stee] and Wood Railroad and Highway Bridges and Structural Iron Work. 


Toledo Offon | Darst Block, Adams Street Ohioago Office: Oalumet Building, Lasalle 8t . 
CARL BID BINDER. ; ep : MAURICE SEIFERT Keniovod B ride “ be 
BINDER & SEIFERT, 
CONTRACTORS AND CONSULTING. ENGINEERS. Builders of Ne mnaele Iron Structures. 


OFFICE, 614 FIRST RATIONAL BANK. BOLLDING, CHICAGO. 
WOODEN, COMBINATION, IRON AND STEEL BRIDGES, VIADUCTS 
"ROOFS, BUILDINGS AND FOUNDATION WORK. ee a 

Room 803 Royal Insurance Building, 169 Jackson St., Chicago, I}. R. A. SHAILER. R. SCHNIGLAU 


oemibvunhitahines 2 tieimediamen gaan ace SHAILER & SCHNICLAU, 
PASSAIC ROLLING MILL COMPANY, | «.23s238eco. ENGuTEERS AND CONTRACTORS Pesienere x Buller 


Works at PATERSON N. J. New York Office, 45 Broadway. 


sign BRIDGE BUILDERS... nu. (BRIDGES, BUILDINGS AND SUBSTRUCTURES. 


bles . levated R. R., e 
onan an sfacturors of ‘al kinds of Iron and Steel Work for Bridges and Buildings. Plans and ___neothd Oo 620, i re O00, 610, 611 Phonin Butiding, 158 Jackson Bt., Ohiengs, EU. 
Xstimates furnis 


POTTSVILLE IRON & STEEL Co,,|CHAMPION BRIDCE CO., 


WILMINGTON, 








MANUFACTURERS OF 
Open-Hearth Stee! and Iron “1!” Beams, Channels, Tees, /ron and Stee/ Bridg es. 
Angles, Bars, and Buckle Plates. VIADUCTS, SUBSTRUCTURES AND STRUCTURAL Je WORKS 


BUILDERS OF BRIDGES, ROOFS, VIADUCTS, TURNTABLES S. W. FRESCOLN, 


aos nl bent of Conetnvotan wenit'ei evum, ana inon. ENGINEER & CONTRACTOR 
ce: NO, 996 SOUTH FOURTH STREET, PEILADELPHIA, PA. World Buliding. Bar New York. 


Bridges, Iron and Stee! Structures, Pneumatic 
WORKS, POTTSVILLE, PA Harbor Wer, Waled Wedd dtcongan @itien tuoeanen mound t Cable Rs 
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HOISTING ENGINES 










“BOSTON” 





HOISTING ENGINE. 


Over 2,500 in Use. 


Jos. H. Corrops Paaros H. SaYLor 


Philadelphia Bridge Works. 


fal Lids | /)> 


COFRODE & SAYLOR, 


CIVIL ENCINEERS AND 


BRIDGE BUILDERS 


WORKS: OFFICE: 
9857 8. Fourth &t., 
we PHILADELPHIA 
PENNA. 

















Single or Double 
Drum, for Build- 
ers, Contractors, 
Railroads and 













ny Z ve 
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BU ILDING and erie pervine En Quic 
motion. 1 tho on gee sal ‘ ae STENG. leadinen 


OW ma se link motion and 
friction gea eare ae many ‘etgine 
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J. 8. MUNDY, ‘aa to 34 Prospect 8t., Newark, N. J 


ATLANTIC OREDGING CO. 










SOLE acer ania 
PARKER, FIELD & MITCHELL, 


23 Main St., Cambridgeport, Mass. 


THE MT. VERNON BRIDGE CO... 


iron & Steel Bridges, Buildings, &c 


MT. VERNON, 0. 






















POTTSTOWN 
PENNA. 


CONTRACTORS FOR 


RIVER & HARBOR IMPROVEMENTS 


31-33 PINE STREET NEW YORK 


FJ. MCCAIN & BRO. Contractors for the Erection tf IRON BRIDGES, BUTLDIN BUILDINGS ROOFS and VIADOCTS 






XCHANGE BUILDING, CHITAGC 


Guaranteed stronger than any 
‘buckle on the market. ‘Only buckle 
Eaie that has a perfect wrench 


Weert Rice (CENTRAL IRON & STEEL CO., “xs!” 
| Brees, Bauleins, Roofs, Viaducts, Etc, Ete., 


CONTRAOT for the "Y ating or e808 


ERECTION UNITED STATES AND CANADA. 
| EstivaTEs CHEERFULLY FURNISHED. 
CORRESPONDENCE SOLICITED. 
Address M. RINEYV & CO., 


57 COMMERCE BUILDING, CHICAGO. 





Srp A en 
var ICAGO if 








eae ree BRIOGE & IRON WORKS. | vec 
TES Wrought iron & Steel Railw ALFRED J. MURRAY as 
ee Sripoes. | IMBER, PILES, DOCK Logs, i Cras 


Yellow pine timber of m. gppeiens 
AND SPARS. ft 


16 BEAVER STREET, NEW YORK. DEAD OIL OF wand. or 
Celephone and 'l'eiegraph Polesa specialty & process approved and accepted by U. 8 


vernment Engineers. 
Telephone No, 2982 Cortlandt. Orders Solicited. 


ADVERTISE CONTRACT WORK THE LEHIGH VALLEY 


CREOSOTING WORKS. 
renee es 
ween PERTH ‘AMBOY, N 
on and Ties creosoted with oo OIL 
COAL ae timber furnished 
cre OW ant: MO aet ned and! Wot i ~~ 
ashington St., Jersey City, N. 


Both ee tee ase 
Elevated, Rail ron Viad 


me Piers, Turn parent Pate Winders Roofs 
Tanks & General Iron Work for Build- 
ings; also Continuous Riveted Wrought 
Iron’ Pipe with Expansion Joint. 


CAPACITY OF WORKS 





1,500 TONS PER MONTH 


JOHN F. ALDEN, Proprietor, Rochester, N. Y. ancinebainc NEWS. 


Fon, WARNER MILLER, President. WM. KENNISH, Engineer and Superintendent. 


CAROLINA OIL & CREOSOTE WORKS. 
THE CAROLINA OIL & CREOSOTE CO. are the largest 


manufacturers of CREOSOTE OIL in the world. VANDERBILT & HOPKINS 


Oaeglur so Qeatieateti aioe Rhian Lumber Man 
Special Ghepted for he preservation of ae’ Emden, Cross Ties and Underground Cowduits, RAI LROAD TIES. 
les eal —— of all kinds furn to order, Railroad Supplies, White and Y 
Creosote Ol! sold by the barrel, carload or cargo. ined by rail or water to all points. Address low < Oak, Spruce nd fem re 





CAROLINA OIL AND CREOSOPING COMPANY, WILMINGTON, WN. C,, 0. 8, A. | istincioniietcn’sravats srtarm 


LIBERTY 8T.. NEW YORK 


THE EPPINGCER & RUSSELL CREOSOTING WORKS, 


FIRST STREET AND NEWTOWN CREEK, LONG ISLAND CITY. 
GEO. S. VALENTIN : Manager. New York Office, No. 160 Water Street. PRACTICAL EXPERIENCE SINCE 1872 
SOLE AGENT FOR THE MACDONALD ELECTRICAL SUBWAY CONDUIT. 


TimberC - .soted and Feushes ot re Ste 
'o date cana Outof Coal a. eet a 





SUT tae cooen vote: product that 


raced, Betge Timber a specialty. Introduced in 1838, ap 
1 mnapese bo Preserve iis, a0 ap 
iol Beaten’ We aad aly the bent Bead Ont ee grt linge owes me yo ation of Timber of tbe Am Ca 
ttn Tales he Largest © he Were, ee ccs a Barings Facilites.” eee Sree. a. 
Specimens of Creosoved Pa Galveston is i878 treated by Gee. 9. Valenfine and sections New York offen. Satotmation and ref 
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*ORRICIAT REPORTS *¥ 


OF VARIOUS 


DUTY TEIA LS 


OF THE 


GASKILL-HOLLY 


HIGH DUTY PUMPING ENGINES. 


A Book of 230 Pages, Illustrated with 43 Cuts and Diagrams of Engines and Indicator Cards, 






























The Reports include Duty Trials of Engines at Saratoga Springs, Philadelphia, Boston, Chicago, Buffalo, Washington, 
Norfolk, Nashville, Erie, Dayton, Springfield, Brantford and other places, by the BEST EXPERTS and HIGHEST 
AUTHORITIES. 

Copies of this valuable work will be sent tree to engineer and others who are interested in such matters and who have 
not already been supplied by 


THE HOLLY MANUFACTURING C0,, LOCKPORT, WN. Y, 


(SNNORUNEGPMOCL|STAND PIPES TER & CONLEY, “ews arer™ 


















































BATAVIA ILL axNCRACTITRERS AND BUILDERS OF PORTER BOILER MFG. C0, 
Sick s q . —— = Iron Buildings, a 
— TANKS, ee, Boilers, a: 
Water Tanks | Oil Tanks, Stand-Pipes, 
Stand Pipes, Boilers 
N Elevated Nl | Plate tron Tanks t 
Reservoirs ITE STEAM BOILERS Girders, eniaiegs » ElC 
} | iT Corrugated Iron 80. 1 =m. 
i Y Stand-Pines me | and all kinds of anh , 
fe ssc D a nM | Heavy 953 ROOKERY. 
Wh NG Wind Engines eo Etc., Ete , Etc. : Plate Iron We have erected 
ys \H | or 
He } Steam Pumps, nee Steel Work — wl a 
teen) General | guna wy pect ae rmaces |Siae iE 
i Water - Works) Steel Works | Pacretr = Bee 
IS Set ET, or rem 
N U | Contractor. E. eerie ie Oct Rolling Mills, | Gey, Qh ls 
i A a maki Winbidd, sbéke: 6B & 56 Water Strent, | Canton NY OE 
| om ees BOSTON OFFICE : (PITTS BURCH, |For suits, arx.sox 100 
Furnished. Room 72, Mason Building. 12 to 2.) ———————_____._ ee Wks 





SHABON. PA. 


+ Conningham Iron Works Company,)—-“"*""*- "> 
TIPPETT&WooD STAND PIPES, | Jas H, HARLOW & Ct 


ee of B., South Boston, Mass, 
















IRON BRIDGES. 
NT TANKS, Pioneers sen ames BNGINEERS 
'~ the AND 
j in 
BOILERS, in a: rE WORK 
& Specialty. 

STACKS. _| Sland-Pine — oa erra Hae 
ae eres 
i, Iron or Steel Buildi Building. woisichinn at 
yr = = E. 


TRACTORS IN eae 
IRON - Bridge & Construction Dept,| “~ Furnished 
ing cards by sending 15 cents in postage to P 


PENNSYLVANIA STEEL CO., 
Now Jan STEELTON, PA.  ‘euen Pein tieiintenaans te 











* | Tapping Water and Gas Lines ander press1"t 
ne enter ce 


Playing Cards. 
You can obtain a pack of best quality play 
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THE DEANE STEAM PUMP COMPANY. 


HOLYOKE, MASS. 
WATER WORKS ENGINES. 


Daily Pumping Capacity of Deane Water-works Engines in Service Over 500,000,000 Gallons. 


OFFICES AND WAREROOMS: 
CHICAGO, BOSTON, ST. LOUIS, PHILALELPHIA, 
226-228 Lake Street. 54 Oliver Street. 9 South Fourth Street. 49 North Seventh Street. 








NEW YORE, 
72 Cortlandt Street. 


DENVER, 
1710 Blake Street 


WRITE FOR FULL ILLUSTRATED CATALOGUE. 


THE FRfneeMancerrenson co.-o- "THE UNITED STATES FIRE CLAY CO,, 
THE OHIO SEWER PIPE CO. 


MANUFACTURERS OF 
SINGLE AND DOUBLE STRENGTH 


SEWER AND CULVERT PIPE 


SEWER » CULVERT PIPE, 
CHIMNEY TOPS AND FLUES 


Patent Jointed Flue Linines and Flue Pipe, Water and Electric Con- 
duits, Paving and Furnace Bricks, and all Fire Clay Products. 

FIRE AND PAVING BRICK 

ANNUAL CAPACITY, 10,000 CARS. 


- CINCINNATI, O., Front & Butler Sts. 
Constitutes 
A cooD 
*rice 25 cen Reports 
of the Conventions for 1883, 884 and 
GEN’L OFFICES: 91-93 FIFTH AVE., PITTSBURG, PA. 
BRANCHES: 


1888, 25 cents each. Address hidesntes Advertising Medion? 


News. We Answer: 
44 PRICE ST. 








Branch Office and Yard, - 


FOR SALE.—History a Early Re- 
ports of the Master Car Builders’ Asso- What 
ciation, ae the first 6 annual re- 
rts, "1867 1872, aie 1 vol., 
¢ Proceedings 


a One in which the Subscribers have 
THE THAMES RIVER BRIDGE and | Interest enough to Buy it. 


Approaches at New London, Conn. Re- comes a aan - 
port by A. P. Boller, Chief Engineer. | !nteres OP 
Interest enough to Ask Questions. 


Half a dozen copies of this valuable report | jjterest enough to Re-read it, Advertise: 
have been sent to us to dispose of; the ment and all. 
Edition is nearing the end, and the pres- For sample and rates address 


ent is the best time to secure a copy. Engineering News Publishing Cp, 


Price $5. Address Engineering News. 








NEW YORK, 
145 BROADWAY. 


CHICAGO, 
4'0 CHAMBER OF COMMERCE. 


Advertise “ Contract Work” in Engineering News. 


EDISON SVS TEM 


Electric Light Electric Power 


GENERATORS. MOTORS. 


TRANSMISSION OF POWER TO DISTANCES. 


EDISON GENERAL ELECTRIC CO., 
EDISON BUILDING, BROAD STREET, NEW YORK. 
FOR PARTICULARS ADDRESS NEAREST DISTRICT OFFICE. 





eer. OFFICES :——____""_"—_- 


ate dnegsink babes Quai ddeunaee Edison Building, 77 Bay Street, Toronto Pacific Coast.....................Hdison Building, 112 Bush Street, San Francisco, Cal. 
a 173 and 175 Adams Street, Chicago, oa west vs schner Building, Portland,Ore. 
fi nine Ths sbineawkea adenmensinnd eine Eten Bute, Bruad Street, New York. PS ONIN 65 ivisinh <oge ctvnesces css covsyeves sonic Building. Denver, Colo. 
Sy Ps nd cncntistsenscbnhes sans cbnstsbcenagnenbann 25 Otis Street, Boston. Mass. Mexican and South American BOiesc. dane Edison Building. Broad Street, New York. 


THE BEST RESULTS 


are what all are striving for, 
AND IN 


EBELEBCoTRiIC LiGHTiN G 
Thev cannot be eotained unless the best 


DYNAMOS AND LAMPS 
THE BEST RESULT ‘CAN BE OBTAINED 


THOMSON-HOW. N APPARATUS. 


OR JOLG CATA 


THOMSON- "HOUSTON ELECTRIC Sere 


A a 


ok: N.Y. 


ir ee en i 









































™ logue of Triplex Electric Pumps fully describes their principle and construction, beside 
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RQGPRT POSE * SEK 'eP- The Gordon Steam Pump Co. 


POWER TRANSMISSION MACHINERY. 


hanee Stee Saeee HAMILTON, OHIO. 
ial 105 Arch Street. | New York, 98 Liberty Street. 
Chicago, Phoenix Building. Pittsburgh, 410 Lewis Block. 


MANUFACTURERS OF 


Water Works and Sewerage 
Pumping Machinery. 


Horizontal or Vertical Steam and Power 
Pumps for anv duty. 






























ORIVING PLANT FOR CABLE RAILWAYS. 


THE POOLE-LEFFEL TURBINE WATER WHEEL. 
Shafting, Pulleys and Hangers, Machinery Outfits for Mills, Grain Elevators, 
Fertilizer and White Lead Works, Hydraulic Dredging Machines, etc. 


Faoilities for the Heaviest Class of Work. 


The great adaptability and economy of Electrical Pumping is just beginning to be understood, 


Goulds Efficient Electric Power Pumps Prices and Full Information on Application. 
Of the “Triplex’’ type are far better than any others for this special purpose, They have none mIrOoBpBDN SBE Ss 


t that intermittent and jerky resis that is the bane of Electric motors, They are adapted 
"| eet iliac adedesch a “for the Hill System of Condensation. 


And can be installed at one-half the first cost of any other Pumping apparatus, Our new cata- THE BALDWINSVILLE CENTRIFUGAL PUMP, 


The Oldest, Best and Cheapest Centrifugal Pump 
n the Market, Vertical, Horizontal aud Suction Pumps. Capa- 
city varyiag from 100 to 40, 000 Gallons per minute. Address for 
Catalogue and Prices, 

IRWIN VAN WIE, Manufacturer 
48 and 52 West Street, SYRACUSE, N.Y. 
SAND PUMPING OUTFITS A SPECIALTY. 

Risdon Iron Works, San Francisco, Agent Pacific Coast. 


|Co»per’s Specifications of 








showing by illustrations many new and economical applications of electricity to pumping— 


sent free on request, 


The Goulds Manufacturing Co., 


: Manufacturers of Pumps and Hydraulic Machinery, 
fm Factory, Seneca Falls, N. Y., U.S.A. Warerooms, 16 Murray St., New York. 





| Iron and Steel Railroad Bridges, 25 cents. 


THE BOUGHEN ENGINEERING CO. 


ENGINEERS AND CONTR CTORS FOR STEAM AND 


WATER-WORKS PLANTS. 


CINCINNATI, O., U. S. A. Write for Catalogue and Estimates. 
TH E O N LY p U M p THIS IS A DIAPHRAGM PUMP. Maslin’s Patent Steam Pump 


CAPACITY: Cheapest and Best Automatic 
For Water Works, Brick Yards, Quarries, Mines, Sewer Contractors, 


steam Vacuum mp Hondies 
3500 to 5000 | VIRTY and GRiTt LIQUI 
Foundation Builders, Farmers, all others who desire to raise 
large quantities of Water. 


HAND POWER 


PUMPS 


GALLONS® tial: movai of two bolts makes 
The Most Power‘ul, Most Durabie Largest Capacity, and Works the 


every valye readily accessible. : 

“PER HOUR. Pumping Plants for Contractors, 
Easiest of any Hand Power Pump made. Low Priced. af 
Will pump water containing Sand, Gravel, Mud, Sewerage, Etc. without choking the Pump. Ing j 


irngation, Water-Works. Rail- 
fact will pump water containing anything but rocks, 


s, Mining and an Hy- 
Full information, Catalogue, Etc., Mailed Free. Write 


BOSTON & LOGKPORT BLOCK CO., 12 Commercial St, Boston, 









































draulic Send f > Cireulars, JOHN 
MASLIN & SON, sole Mira. 165-1 
sey City, N. J. at ast Sh, Ser- 
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THE WORTHINGTON WATER METER. 


In Use by the Water Companies of the United States and Canada for Over Forty Years, 
and Pronounced by Them 


‘““UNEQUALED For ACCURACY AnD DURABILITY.” 


ATTENTION IS CALLED TO THE FACT THAT THERE ARE 


MORE WORTHINGTON METERS IN USE 


METERS FOR HOT WATER, CRUDE OIL, NAPHTHA, MOLASSES, ETC, 
> BENERY FR. WORTHINGTON 


86 and 88 Liberty St., 145 Broadway, NEW YORK. 


70 Kitpy STREET, BOSTON. 93 AND 95 LAKE St., CHICAGO. 607 ArcH St., PHILADELPHIA. 
404 AND 406 WaLNvut St., ST. LOUIS 338 SIBLEY ST., ST. PAUL. 


; un rats one HUMES STEAM PUMP 60., 


Warranted the 


BEST MADE : 


for all Situations, 


* pene 

























MANUFACTURED BY ——BUILDERS OF—— 


Pee geet Pi n - 43-53 Keap Street, Bray Y rene. . 
| Branch OMees: General Pumping Machinery, 
ray 77 Liberty St., New York. CLEVEL AND, OH 10. 


50 Oliver St., Boston 


BUFFALO STEAM PUMP CO., 


STEAM PUMPS FOR ALL SERVICES 
WATER-WORKS MACHINERY and 
INDEPENDENT CONDENSERS. 


WORKS: Buffalo, N. Y. 
Office & Warehouse, 76John St. .Y, City 
Warerooms: 

55 and 57 Clinton 8t., Chicago, IL. 





> 
~ 
fay ongner ae 


(copveicreD 180) 2. 


Soes.1u i ahs Tye tL) 2a as 
a mde Matsa) tase - New sO the 
ae UPLEX AND : aaa st Mae 
oye tome ae); ae i a 


VERY FoSSIBLE DERVICE.. 





DUPLEX STEAM PUMPS. 
+ POWER PUMPS. To ‘ 













», Builders of Steam and Power 
< / Ps SINGLE ANDO DUPLEX SINGLE Durex Pons 
a — oeote feo ee | Foriz RIZONTAL ANBVE AND VERTICAL PUMPS. 
UDG fimpingf jac esign & Workmanship. 
} gna | = Prcesfenuees © Send for CATALOGUE. 


THE LA ee BREE. Oe Cc 


WATER-WORKS POMPING ENGINES A SPECIALTY. 


SEND FOR CATALOGUE, 
113 Federal St., Boston. §§ 93 Liberty St., New Vork: 
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NATIONAL TUBE WORKS COMPANY. 


McKEESPORT, BOSTON, NEW YORK, CHICAGO, ST. LOUIS, PHILADELPAIA. 
WROUGHT IRON BOILER TUBES, LOCOMOTIVE TUBES--ALL QUALITIES. 


WROUGHT IRON PIPE FOR COLUMNS. 


KALAMEIN TUBES AND PIPE--WHICH WILL NOT RUST. 


SEWERS, GAS PIPES, STEAM PIPES, SPECIAL PIPE AND COUPLINGS FOR WATER-WORKS. 
PRODUCT, 500 TONS DAILY. 
MACHK’s PATENT INJECTOR FOR LOCOMOTIVES. 


Dodge’s Patent Injector for Stationary Boilers and Agricultural Machines. 


SELF-OILING TUBULAR AXLES. 


THE MICHIGAN PIPE COMPANY,|THE vackson & wooo maw'ra co. 


Cc. R. WOOD oe 7. 
BAY CITY, MICH., ©. H. ZEHNDER, Vice-Prest 


and Gen Manager. 
MANUFACTURERS OF FRED 'K yur 


IMPROVED WYCKOFF PIPE srg 


Columbia Co., "Pa. 
——AND——- 


WATER-WORKS BUILDERS FREIGHT CARS, CAR WHEELS, BAR IRON. 


yr SPECIAL CASTINGS. 


Gro. MOERLEI, Pres, JNO. GOETZ, JR., Vice-Pres. J. A. EBERHARDT, Sec.-Treas.& Gen, Mau 


WT I THE SOUTHERN GRANITE CO. 


KstIMATES MADE ON ALL KINDs oF PIPE WORK FOR ESTIMATES FOR ARCHITECTURAL, | MONUMENTAL AND STREET 
. . . . . . <2 
Water-Works, Railroads, Distilleries, Mines, Mineral Waters, Etc. FFICES . ieenn 20 iggine Bioeks| “so. Kimpal} House, 
. CEINCENNA OHIO 20TL 
Casing for Underground Steam Pipes. J.N. GAMBLE, Pres. ARCHER BROWN, Secy. and Treas. J. K. Drumiox, Gen, Man, 


THE RADFORD PIPE AND FOUNDRY CO 


Steel or Iron Spiral Riveted Water Pipe) , sper Sees: 


by U. 8. SEVeEEERERS, ca- 
pacity. 40,000 Ibs. 
General Office, Cincinnati, Ohio, Foundries, Radford, Va., Anniston, Ala. 


Price $2.50. Cloth, 8 . 281. 
3 to 24 Inches Diameter 2 to 25 Feet Lengths; all Pressures. , Gate. 222, and Folding = 
rivalled for Water-Works, Hydraulic Mining, Irrigation, etc,, as proved by 


se CONTENTS. 
14 years practical experience. INTRODUCTORY. 


ABENDROTH & ROOT MFG. CO., a eee SEWERAGE. 


Je = General Principles. 
28 CLIFF STREET, NEW VORK. eS ee "eee Carrying of Waste Water. 


= FT PORTER MYC. 60, ate 
qt 


Limited, 


Syracuse, N.Y. 
Cost 0 
THE PURIFICATION OF SEWAGE. 
Pollution of Rivers, 
bemical Preci 


anks. 


Builders of Stand Pipes, 
Engines and Boulers, Stone 
Crushers and all kinds of 
Plate Iron and Sheet Iron 


Work. GENERAL MUNICIPAL AND bo- 


SPECIFICATIONS SOLICITED. MESTIC SANITATION. 


Hyorautic Racnheny. 76 
= : mplements for Street Cleaning 
PRESSES, PUMPS, PUNCHES, = : ifemoval of the Kubbish. 
JACKS, VALVES, FITTINGS, | 
PACKINGS, ACCUMULATORS. 


Hydraulic Machinery Works, 
WATSON & SULLA, Prog, 


NTA 








os 








Ny 








S 


ENGINEERING — 


—e-- AMERICAN RAILWAY JourRNAL. sete cs TS Eon 





_ 





























Page. NEW YORE, THURS JUNE 
Reading Matter Contents......... Gis DAY, 30, 1008. 
Classified List of Advertisers... xxi 
Alphabetteal Index to Adver- : 
Gee ne oe eee nk de tbaktohetaeeuss Vv 
severtising “and Subscription |” THE UNION SWITCH & SICNALCO. MONEST. ey 
sisal dines lee. ae i Geo. Westinghouse, Jr., President. 
protest cyrk + ee ea > i iif, tv | E. H. Goodman, Vice-Pres. and Gen’] Mgr, | 2 Jas. Johnson, Sec’y and Treas. Wedo tn 
vertisements. . .................. xx|I. J. Seer Chief Engineer. Geo. H. Paine, Gen’l Agt. V8 no manufacturing. 
proposals for Contracts......... xix, xx eneral Office and Works: SWISSVALE, Allegheny County, Pen J ho > 
«neta aamenetenmnmaplapasanedemtamemmen Designers and Manfrs. of Laterlocking anda Block, Sienal A pliances, iF Frogs, We instal! any aaa, ° 
valvincasantt? fnieflocsine ted Ancemath Block signal sracee teers [|] gr okieedia: 
° a utomatic oc na t 
GEO, A, EVANS Automatic Track Circuit Block Signals; Electric — kes Sateen: "Tisswic Crecene = ee a Sees me zi 
j Alarm Bells; Saxby & Farmer Improved ates Furaiahe Bem Apetoness for protection o manufacturer oO 
8 . ~_ Bridges, etc. a Plans 7 aw rane OF el - on Applic Ee 50 ore ig ® 
OFFICE: 
Steel Rails a Equipment Hathaway Bidg. | Times Big. moms Insurance Building. 5 Ityoucontemplae theuse of dec £ 
ricity for any pu wri us 





¥ for Full information. Ask for 4 


ao descriptive pamphlets. i 
is Om os ae 


18 WALL Sf, NEW YORK. Wo. P. Hatt, President. W.S.Giumors, Treasurer. S. Marsa YOUNG, General Agent, 


FLUSH TANK co,| THE HALL SIGNAL CO., 


169 La SALLE STREET, CutcaGco, ILL. 


reeset eee 

send for our grand vew ilustrated 60 Broadway, New York. 340 The Rookery, Chicago. ttre iN 
oe ee enone — The Hall System of Automatic Electric Signals is in operation ICAL ENG 
fiushing sewers, closets and urinals. o » 

Ounls Gatins . Over Gi0b tn-enn te the and process of erection on TWENTY-FIVE ROADS. Electrical ExchangeBuilding 
United States and in Canada. Patents of We have recently acquired and are now prepared to furnish New YorkCity 





Williams, Waring, Field and others THE BEZER LOCK AND BLOCK SYSTEM, 


THE BEZER AND BURLEY INTERLOCKING MACHINE, 


ed f T E NTS besides all the latest and best improvements in MECHANICAL SICNALING. 


~OF ALL KINDS ~ ___— NTATION 
Earned by Bell si Tetcphone Pr eed in 1891. Pro- fae MINING, LOGGING, PLANT PLANTA 
1 eee acento Tenaemsign pasemtanie oGuEFtitin Velocrpene Can te 
for exam 
Send model and description. New Book FREE, 25 OAK STREET eee — 


|S. C. FITZGERALD, Washington, D. C. 
eee tana a TS 


PULSOMETER STEAM PUMP. 


SEE ADV. PAGE XXXIIL. 








Electrical and Mining Engineer. 
ALFRED GUILLAUME, 


215 Dearborn St., Chicago. 
tinguire about Guillaume’s Dryer. 


Westerm Ag’t of the Williams Engine of Ba timore M 









__SEE ADV. PAGE XXXUL_ . The Double Girder Lap Joint 
BRADFORD ats GILBERT, ST. LOUIS. STREET RAILWAY TRACK 


Tower Building * 50 0, Broadway, BLACKMER & POST, 1S THE BEST. 


SPECIALTY: PN ERAILROAD STATIONS. emmemnen Weenaneen, eoaeck.aceD 2 — — i? Co, 
. ST.. NEW YORK, 


PARK FIRE CLAY CO., STANDARD > SEWER PIPE 


MANUFACTURERS OF 


VITRIFIED PAVING BRICK Double Strength Culvert Pipe, 


WRITE. US FOR PRICES. . eee ne ee ee 





Air oun ressors for All Purposes to 
hich Compressed Air can 
be Applied. 


For Catalogue No. 6, Estimates, etc., address 
PARK QUARRIES, Beaver Co,, Pa. 


ee Siete ae RAILROAD CULVERTS & WATER WORKS CONDUITS CLAYTON 


| There is no seiiaee teeoue ' for balding uw —_ oes np LS0UP SESS Sa 
RNS A csp Seis ha PUN UaE cheskines wee coe AIR COMPRESSOR 
on. 
| bn this Home Tho rt or catehen te apt to re- Ceneral ce and Factories: ST. LOUIS, MO. 
Lee tive and. relinble Branch Office: ST. PAUL, MINN. 
| jourbel of suck melt tak hat, being once seen and ‘ 
read, it will create a camel bot the next num- 


| ber.--Art in saversiveng. 





43 DEY STREET, NEW YORK. 


THE iOHNSON “RAILROAD. SIGNAL 00, LOOK-UP “POP” SAFETY VALVES 


DESIGNERS AND MANUFACTURERS OF 


RAILROAD SIGNALING APPLIANCES, wom ai To OE DEP 











For Statcsnary, Mavi Marine and Locomotive Botlers. 














Plans end bids submitted for interlocking Grage Ovessings; Junctions, Furds; Zor THE MOST EFFICIENT VALVES MADE. 
DISTANT SWITOH SIGNALS. ELEOTRIO REPEATERS. TORPEDO ATTACHMENTS. |2Z1 Franklin Street, Boston, Mass. 
Gis tid dedeicieciens aCe a7 BROADWAY, | _2ra"eh Office: 218 Lake St., Chweago. New York Office: 107 Liberty St 
HE NEWEST BOOKS on Scientific and Technical Subjects prom 
' ptl 
PENNSYLVANIA STEEL COMPANY'S Bridge ‘incincers and ——— i T supplied, on receipt of price, by ENGINgERING News Pundsbued 
Advertisement on page 9, 27 and 30, | Malverd et ab = Co., Tribune Building, New York. Send for Catalogue. 
Should be seen by all persons exlnion oni, et, few ae Ges etc., promptly A 40-P. 
; Bi Send skcteh or model, for tree 6 PAGE BOOK 
engaged or interested in Tetane F New — = “a PATENTS. = fn aardhe dante dig | Ears oo tee “hie bek 
| RAILROAD MATTERS, | Pr. 9 wt. lee Atty at Law, Washington, D.C. 


STANDARD: STEEL CASTING: CO.~OPEN HEARTH STEEL CASTINGS—THURLOW, PA, 
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™ ENGINEER'S 


ALEXANDER, HILL & DUNLAP, Civil Engineers, 
CHAMBER OF COMMERCE BUILDING, SUITE 905, CHICAGO. 


Sewerage, Water Supply, Paving, Bridges, Railway Surveys, Investigations and Reports. 
Specifications, Plans, Estimates and Construction Superintended. 


THOMAS APPLETON, ».a.s.c. £., 630 Rialto Bidg., Chicago, Ill., 
Cirntl Engineer and Architect. 


‘General Engineering and Architectural Work. Svecialties: Railway Terminals, Switching Yards, 
Passenger Stations, Freight Depots, Coal and Ore Docks, Roundhouses, Machine Shops, Foundries, Water 
Powers, Electric Light and Power Stations, etc. 








| PITTSBURGH TESTING LABORATORY, 





DIRECTORY. 





HUNT & CLAPP, 116 Water St., Pittsburgh, Pa., 


Metallurgical Engineers and Chemists. 


SPECIALTIES: In tion of RAILS and all Material for BRIDGES ano Other Structures. (hey ie 
Analyses and Physical Tests of All Kinds. 


AGENTS FOR TINIUS OLSEN & CO.’s TESTING MACHINES, THATCHER’S SLIDE RUL's. 





SAMUEL A. ARTINGSTALL, 28 Rialto Bullding, Chicago,| SAMUEL WILSON FRESCOLN, c.g. M.s,, Engineer and Contractor, 


Civil Engineer. 


Plans, Specifications and Estimates for Water-Works, Sewerage, Bridges and Municipal Work. 
WM. A. AYCRIGG, 32 Warren and 102 Chambers Streets, N. Y. 
Civil /ingineer. 


Designs and estimates for bridges and roofs. 
road Engineering. Surveys. 


STEPHEN E. BABCOCK, Consulting Engineer, 


Water-Works and Sewerage. 





Inspection of structural iron and steel. Rail- 





LITTLE FALLS, N. Y. 
WILLIAM S. BACOT, C. E., Mem. Am. Soc. ©, E., Engineer of County foads. 


RICHMOND CO., Staten Island, N. Y. SPECIALTIES; Water-Works, ryt Improvements of Roads. 
OFFICES: 145 BROADWAY, NEW YORK, and STAPLETON, S. I. 


BASSETT BROS., 298 Main St., Buffalo, N. Y., 


Engineers and Contractors. 
Water-Works, Water Supply, and Sewers. 


PARKER N. BLACK, Rooms 39 and 40 Capitol Bik., Atlanta, Ga., 
Civil Engineer. 


Water and Sewerage Systeme. Railroads, Surveys of Town Sites, Improvements of Water Power, Land- 
scape Designs. Plans, Estimates and Specifications, Supervision of Work. 


EDWARD M. BOGGS, Civil and Hydraulic Engineer, 


Irrigation Systems a Specialty. 














REDLANDS, CAL. 





G. BOUSCAREN, Mitchell Building, Cincinnati, O., 
Consulting Engineer. 


Surveys, Construction and angpostion of Ratiways, Long-Span Bridges and Roofs. Structural Works 
of tron and Steel, Water-Works, Irrigation, Drainage and Sewerage Systems. 


W. H. BREITHAUPT, o. Am. Soc.c.£., 18 Broadway, New York, 
Civil Engineer. 


Plans, Estimates and Specifications for Bridges, Roofs, Fowndations and Structural Engineering Work 
in General. Examinationsand Reports, 


THOMAS C. CLARKE, 44 Broadway, New York, 
Consulting Engineer. 








Cable Address: Mellate. 


COOKE & READ, 220 Soc. for Savings Bidg., Cleveland, O. 
E. C. Cooke, C. E. Engineers & Contractors. W. W. Reap, C. E. 


Plans, estimates and specifications ppegenes for water-works, sew?” age, railways and municipal work 
Contracts taken and work superintended. 


J. A. COLBY, Girard Building, Philadelphia, Pa., 

Inspection of Materials and Workmanship for Bridges ‘and Buildings. 
JOHN A. COLE, Consulting Engineer, Rooms 30, 31, 55 Dearborn St., Chicago. 
Water-W orks, Street Railways and Sewerage. 

J. JAS. R. CROES, M.Awm.sSoc.C.k.; M.Inst.C.E., 13 William St., N. Y. City, 


Consulting Engineer. 


Examinations and Reports Made on Projects for Water Supply and Sewerage of Towns, Rapid Transit 
and River Improvements. Plans and Specifications Prepared and Work of Construction Superintended. 


LEEL. DAGRON, Civil and Inspecting Engineer, 4477 Rookery, Chicago, Ill. 
Specialties: Inspection, Construction and Erc ction of Bridges, Buildings, Cars. etc. 
CHESTER B. DAVIS, M.Am.soc.C.k., 1627 Monadnock Bldg. 
Consulting Civil Engineer. 


SPECIALTIES: Hydraulic and Sanitary Work. Plans, Specifications and Estimates Prepared, and 
Work Superintended. Correspondence invited. 


P. P. DICKINSON, M. Am. Soc.c. E., No. 7 Nassau St., New York, 
Consulting Engineer and Contractor, 


Ratiroads surveyed and estimates of cost furnished, Contracts entered into for the construction of 
Rallroads, Canals, Water-Works, Sewerage, etc. Mineral Lands surveyed and reported upon. 


THOMAS M. DROWN, Mass. /nstitute of Technology, Boston, Mass. 
Serie with regard to Water Supply and Sewage Disposal, particularly from a sanitary 
standpoint. 


F. A. DUNHAM, Engineer of Union County (N. J.) Road System, Civil Engineer. 
NO. 7 PARK AVENUE, PLAINFIELD, N. J. 


Special attention given to the Paving and Improvement of Streets and Roads. Plans, Estimates and 
Specifications for Engineering Works Furnished and Construction Superintended. 


DUNHAM & PAINE, 
Civil and Consulting Engineers, 
Ne. 150 BROADWAY, NEW YORK, and CITY HALL BLDG., CLEVELAND, 0. 
T. C. Eooieston, M, 4m. Soc. C. E. W. F. Dennis, M. Am. Soc. C. E. 


EGGLESTON & DENNIS, P.O. Box 186, Shafer Bldg., Richmond, Va. 
Civil Engineers. 




















Shicago, Ill. 




















E. D. Estrap 


ESTRADA, 


KENYON. J. H. Gray. 


KENYON & GRAY. Engineer Inspectors of Iron and Steel, 
307 Lewis Block, PITTSBURG, PA. 


G. W. G. FERRIS & CO., Civil Engineers, 


laspectors of Structural Iron and Steel. 





PITTSBURG, PA. 
WILLIAM P. FIELD, Prudential Bldg. Broad cor. Bank St., Newark, N. J., 
Civil Engineer. 

Foundations, Roofs, Buildings, Bridges, Railways and Railway Structures. 

H. H. FILLEY, Baird Building, Kansas City, Mo., 
Civil Engineer—Railway Location and Construction, 
Foundations, Bridges, Irrigation, Drainage. 
JOHN T. FOLEY, nome Address: Nashville, Tenn., 


Contract Pipe Layer. 











Correspondence solicited, 












nose Raise eit eBags aia 
S. B. MOSBY & 


WORLD BUILDING, NEW YORK. See page xxviil. for advertisement 
JAMES H. FUERTES, Camden, Ark., Civil Engineer. 


Susvezs, Designs for and Superintendence of Construction of Bridges, Roads, Sewers ani mate, 
Suppl» xaminations and Reports on Condition of Existing Structure 


FRANK L. FULLER, m. am. Soc.c. E., Civil and Hydraulic Engineer, 
ROOMS 35, 36, 12 PEARL 8T., BOSTON, MASS. 
Special attention given to Water Supply and Drainage. 


ALLEN HAZEN, Chemist, Lawrence, Mass., 


Sanitary Water Analysis. Mechanical Analysis of Materials Proposed for the Filtration of Sew ace. 


SAMUEL M. GRAY, 26 Westminster St., Providence, R. | 
Consulting Engineer for Municipal and Sanitary Work. 











RUDOLPH HERING, M. Am. Soc. C. E., M. Inst. C. E., M. Can. Soc. C. E., 


Civil and Sanitary Engineer, 


277 PEARL STREET, NEAR FULTON, NEW YORK, 
Designs for Water Supply and Sewerage. Construction Superintended. 


ann nn nnn eeee rere 
JOHN W. HILL, mM. am. Soc. c. E., 21 & 22 Glenn Bidg., Cincinnati, 0. 
Consulting and Constructing Engineer. 
For Water-Works, Sewerage, &c. 


R. -W. HILDRETH & CO., /nspecting Engineers, 
2 Wall St., New York; Philadelphia and Pittsburg, Pa 
L. L. DAGRON, Western Representative, 447 The Rookery, Chicago, Ill. 


Inspection of Railway Equipment, Bridges, Rails and Rolling Stock. 
cussniaosassonssiionistintninepanenenmpasentneeneestoeui dt aeansnsienieainaleittinettnsaitoaipaapatinmeiatanliaeg teins 
D. J. HOWELL, National Union Bidg., Washington, D. C., 

Civil Engineer and Landscape Architect. 


Late Topographer United States Geological Survey, City Surveyor, Alexandria, Va.,and Engineer in 
Charge of Street Extensions, Washington, D.C. CORRESPONDENCE INVITED. 


W. B. W. HOWE, Jr., Consulting Engineer, Knoxville, Tenn. 


Late Chief Engineer Plant System of Railways, Surveys, Construction and Inspection of Railways, 
Foundations, Bridges, Water-W orks, Sewerage and General Engineering. 


THE ROBERT W. HUNT CO., 


Bureau of Inspection, 
GENERAL OFFICE: 
The K 


Tests ana Consultation,, 


(Hamilton Bldg., Pittsburg; 


**The Rookery,’’ ||\pRaNcH OFFICES ; Union Trust Co. Bldg., New York (i 
Chicago.” (328 Chestnut St., PRiiatelp E. oe 


WM. R. HUTTON, 35 Broadway, New York City, 
Consulting Engineer. 
Water-Works and Water-Powers, River and Harbor Works, Railways. 
D. C. JACKSON, C. E., Madison, Wis., m. Am. Soc. M. E., Am. Inst. E. E. 
UNIVERSITY OF WISCONSIN, . 
Consulting Electrical Engineer. 
Plans, Supervision and Tests of Electrical Railway, Mining, Power and Light Plants. 
JOHNSON & FLAD, 118 Laclede Bldg., 4th & Oliver Sts., St. Louis, Mo., 
Civil and Mechanical Engineers. 








J. B. Jounson, C. E. Epw. Fan, C. E. 


Genera Engineering. Water-Works, Sewerage System, Irrigatior Works, Topographical Surveys f: 
Cities and Towns. Construction Superintended. i nee giaad 


OLIN H. LANDRETH, Nashville, Tenn., 
Engineering Department, Vanderbilt University, 
Consulting Engineer. : 
Water-Works, W Pp , Drai , Reclamation, 1 ing, 
ator Workh Mr Aininstlons; Bxpert Rents, Report, Besighe pecifcasfons se Eatiscion eet 8 


KARL L. LEHMANN, Cwil Engineer, Room 17, 113 ADAMS 8T., CHICAGO. 


SPECIALTIES: Calculation and Designing of Structural Iron for dings and Bridges e Arches 
and Foundations. 





M. Am, Soc, C. E- M. Am. Soc, M. E. 








HARRY J. LEWIS, Civil Engineer, sya TION B, PITTSBURGH, PA. 





A. W. and F. B. LOCKE, Engineers, 53 sta TE sT,, BOSTON. 


Railroads, Tunnels and Sanitary Work. Plans and Superintendence of Construction. Ex- 
aminations of Rail and Mining Property, Preparatory work undertaken to show the 
merits and demerits of new enterprises, their feasibility and sources of revenue. : 





CHAS. F. LOWETH, Mem. Am. Soc., C. &., Mem. Am. Water-Works Aséoc., 
Consulting Civil Engineer, 
560 AND 561 DRAKE BLOCK, ST. PAUL, MINN. 
Plans, Specifications, Estimates and Supervision of Water-Works, Sewerage, Bridges and Municipal W orks 


ALBERT L I Civil and Mechanical Engineer, 
ston Kinds of Tagincerine bructaree, Plans, specihoniions, Reteastes, Reena? SS 


JOHN MAC LEOD, y.am.Soc.,C.£., Ky. Nat'l Bank Bidg., Louisville, Ky., 








Consulting Engineer. 
Surveys and Construction of Railroads, Foundations ks 
Plans, Specifications and Estimates Furn and Co A xamipa' oreea 
Reports Made of Railroad Properties, Projected Mineral and ber Lands, Consultation invited . 





WILLIAM P. MASON, Rensselaer Polytechnic Ins:itute, Troy, N. Y. 
Water Analysis. 
Examination of and reports upon proposed sources of water supply. 
E. D. IER : 
Me ys 
Designers of Steam Power Plants for all purposes. Plans, Reports, Estimates 
BANK OF COMMERCE BLDG.. ST. LOCIS, MO.. = 
ROBERT E. McMATH &. aoe: and Civil Engineers, 


safte ‘i enh 





MLE. 





Disposal, 
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ENGINEERING NEWS et oe 


THE ADDYSTON PIPE AND STEEL C0.. 


CINCINNATI, OHIO 


— MANUFACTURERS OF — 


CAST-IRON PIPE 


FOR WATER AND GAS. 


SPECIALS AND LARGE CASTINGS, 
FLANGE PIPE, BLAST FURNACE CASTINGS, CULVERT PIPE. 


THE OHIO PIPE COMPANY py ag FOR WATER AND GAS. 


AO AcwoUENS 0 aS BELL AND SPIGOT, OR FLANGED 
Ope AN with FITTINGS, 


Qs. ‘ 
arene Fire Hydrants, Stop Valves, Lamp Posts, Canada Turbines, &c. 
CENERAL OUNDRY AND MACHINE WORK. 


Heavy Castings a Specialty. JOHN FOX Selling Agent, Mellert Foundry & Machine Co., Limited, 


COLUMBUS, OHIO. 1 New York. 
Sizes from Three to Thirty Inches in Diameter. 60 Broadway, New Yor READING PA. 


DENNIS LONG & COMPANY, me See we, 

















SOLE SALES AGENT FOR 


BUILDERS’ IRON FOUNDRY “GLOBE” SPECIAL CASTINGS. 


ffice, Corbin Building; 192 Broadway, N 
George Ormrod Man. & Treas,, Emaus, Pa, John Donaldson, Pres’t, 186 South 4th 8t, Phila, Pa, 


EMAUS PIPE FOUNDRY. 


DONALDSON IRON CO, 


Manufacturers of CAST IRON PIPE and special castings fos 





MANUFACTURE EXCLUSIVELY 


Cast-Iron Gas and Water Pipe 


And SPECIAL CASTINGS of all sizes. 
NATIONAL FOUNDRY & PIPE WORKS Limited. 





ALL PIPES CAST VERTICALLY. EMAUS, LEHIGH OO. PA, 


Warren Foundry and Machine Company. 





MANUFACTURERS OF WORES AT NEW YORE OFYUGE., 
FLANCE PIPE _PHILLIPSBURGH, 1 BROADWAY. 
N. J. 


AND 


CAST-IRON WATER AND GAS PIF 
SPECIAL CASTINGS. From three to forty-eight inches diameter. Branches, Bends. Reterts, Ete. 





PITTSBURGH, PA., OFFICE: MANUFACTURERS’ AGENTS FOR 





402 and 403 Lewis Block. SCOTTDALE, PA, WATER & GAS-WORKS SUPPLIES. 
CHATTANOOGA FOUNDRY AND PIPE WORKS. "| ,,, REAPING IRON COMPANY, |CASTINON. WATER, GAS AND Maxam 
D. GILES, President; C. B. IBESTER, Vice-President; M. LLEWELLYN, Sec. and Treas. ” vovery chamaster. PIPE, SPECIAL CASTINGS, Bre, 
Successors to D. GILES & CO., Chattanooga Tenn., Mantfacturers ot CHAPMAN VALVE MANUFP°G CO., VALVES AND HYDRANTS. 


eee on ont estimates s aos on all ipainente va in from <= 
so onthes alties of the Scorr FouNDRy, such as Heavy Machine and Tazk Wark. 
Also CASTINGS and — J ve 


PANCOAST & ROGERS, 





PATTERNS of every DE| 9g PLATT and 15 GOLD STREETS, NEW YORK 
CRIPTION made to OR | "Ay, McNEAL, Prest., Burlington, N. J. THEO. STURGES, Treas., New York. 
55am The McNEAL PIPE & FOUNDRY Co. 





MANUFACTURERS OF 


CAST-IRON. PIPE 


FOR WATER AND GA&. 


DETROIT PIPE & FOUNDRY CO., 


James MoMiiuan, President, 


Hoon McMritax, Yuee-Prev Large Cylinders and 
W. 0, MoMriax, Seerstary Heavy Castings. 





J. W. Wurrine, Supt. 





—eneie General Foundry Work. 
Flange Pipe from 2 to 42 ins. General Foundry Work. | NEW YORK OFFICE, OFFICE AND WOEES 
Office No. | NEWBERRY and McMILLAN BUILDING. 52 Wall St. Burlington, &. J. 


EEE eee ee 
H. E, McWANE, Pres’t & Gen’l Manager. W. D, CAMPBELL, Sec'y & Treasurer. | O- M- BURKE, Pres, and Treas. ©. E. BURKE, Vice-Pres., Supt. G. B. THOMAS, See'y 


THE GLAMORGAN COMPANY, LAKE SHORE FOUNDRY. 
CAST IRON GAS AND WATER PIPE, 
_ Proprietors of the Hill Citv Pipe Works’ |_ 
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“BROOKLYN BRIDGE” BRAND. S AYLOR’ PORTLAND 
CEMENT. 


WARRANTED SUPERIOR 
TO ANY 
Strongest, Cheapest, Best, and Always Fresh. 
For Sale by all Dealers in Masons’ Materials 


Rosendale Hydraulic Cement Manufactured, | 
JOHNSON & WILSON, Gen'l Agents, 


USED ON THE 
Send for Pamphlets. 45 Broadway, New York. 




























MOST IMPORTANT WORKS 
IN THE COUNTRY. 
WM. C. MORTON, Sec’y. 





GENUINE 


TRINIDAD ASPHALT PAVEMENTS 


for Streets, Sidewalks, Driveways. The Standard Pavement for 


Cheapness, Health, Durability, Smoothness and Safety. 
IT ENHANCES THE VALUE OF PROPERTY MORE THAN ANY OTHER PAVEMENT. 


onan Principal offce, _ 81 FULTON STREET, NEW YORK. 


NEW YORK FILTER 


Combining the best features of over 100 patents, including those of the well known Hyatt, National and American Filters. 
Contracts made for Filters of any capacity. Satisfactory results guaranteed. 
PRICES, HTC., FURNISHED UPON APPLICATION. 


NEW YORK FILTER CO., - 145 Broadway, New York. 


CHICAGO OFFICE, 85 DEARBORN STREET. 


“MACHINED” CAR WHEELS fie of Newai’s Tpiovel_ Sewage 


MADE UNDER OUR ‘iui n Improved eee Jan. 


System of Comparative Tests without one Case of Breakage in Service crite eet ecco 7a. eee sc Gee 

















been finished for two zones, and the cements have 





We contract to regrind our wheels at points of removal, saving freight increasing tctal —_ are, for Portland, four hundred pounds in seven ates ——— 
tife of wheels from 100 to 300 per cent. twenty-four hours ‘tensile strength _— nc veel 
until east. due regard being paid to fineness ana in thle market 
The above cements are not excelled s any other in t several other 
> ‘ brands having been tested and used on this work. a Se 
j 5 i 
NEW YORK OFFICE: CORNER BANK & WEST STS. LESLEY & 





220 South aoe 


CONTRACTORS ON PUBLIC 





5 





















Test made by W. W. Mac.ay, Dept. ot Decks, New New ted March 19, 1892. 


INCREASI RENGTH. | Alsen’s Portland Cement Works, “Central Bldg.,” 143 Liberty St., N.Y. 


EXTENSIVELY USEO BY THE U. S. GOVERNMENT. 


__ ; ane Sections, 50 to 80 Ibs. Per Yard. 
For prices and other information, apply to Street Rails, 30 to 88 


GENERAL SALES AGENTS, eater ne Pye (67 WiLLLAM STREET, New York, PENNSYLVANIA STEEL Cco., 
STEPHEN W. BALDWIN, Sales Agent. 
2 WALL STREET cor. Broadway, NEW WORK CIrY. 


TRINIDAD LAKE ASPHALT 


THE BEST QUALITY OF TRINIDAD ASPHALT, 


Taken from the Celebrated. ASPHALT LAKE Owned by the Government in the 
ISLAND OF TRINIDAD, 


- ae 
———_——-FOR SALE BY————_ 2 Bs 


THE BARBER ASPHALT PAVING 


vs No. 1 BRC 


LAWRENCE CEMENT CO at nepe ae See Sue Sosnee INO MTORE me 
ae and si aay ronchen because se they wo work by the 2 OST st ECONO © ie my 
The Oldest and Largest Establishr ‘'a the United States, appakiteneat only at our branch office, eRe cinege te © Buildj “go lh 
Address communication to TH H MACHINE ‘ 
MANUFACTURERS ©. fy 16 Dorrance St., Charlestown District, Boston, Mass. 
39 ae F, O. ., NORTON’S Cement was Used for Pointing. ; 
‘“‘HOFFMAN ROSENDALE , og MENT F. Collingwood, Esq., Asst. Engr., writes: ar 
Bria, oe alw 8 with ie cecieceneie rakaiee ax “in, pointin even ee nese taken to 
SUPERIOR FOR WORK UNDER WATER, ingure good wo A The pointing on the Brooklyn Tower has withstood the weather now 
A. Sein tad ere confidence that it will bear out what ! 
ee STANOS AT THE HEAD OF AmeRICAN CEMENTS FOR ake F. O, NORTON, Manufacturer, 92 Broadway, New York, 
mr TENSILE STRAIN 
a) ALSEN’S rortiano CEMENT. 
- " iG UNIFORM QUALITY, Tensile strength in 7 days, 1 part cemen bs, per square inch. 




















1y ASPHALT 
mm CAVING 





